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Saved $250,000 in Eight Months 
WHO? 

The Bell Telephone Companies 
HOW ? 


By using No. 17 Copper-Clad Steel Twisted 
Pair distributing wire, the conductor in which 
was made by 


Weld-Clad 


Duplex Metals Company 
Main Office and Works: 


CHESTER, PENNSYLVANIA 


Branch Offices: 





Monadnock Building Singer Building 
Trade Mark Chicago, Ill. New York City 
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The Matthews’ Telafault 


U. S. Patent 925594. 


This is the wonderful and practical device 
described in Telephone Engineer for June by 
H. Louis Hoffmann. 

With it your trouble man can locate 
within a half inch shorts, grounds and crosses 
in Telephone cables. 

It will pay for itself on one case of trouble 
that must be found without it. Send for 
descriptive matter, prices, etc. 


W.N. MATTHEWS & BRO. 


Manufacturers of These Patented Specialties 


Matthews’ Guy Anchors, Matthews’ Cable Clips, Matthews’ Bridle 
Rings, Matthews’ Cable Roller, Matthews’ Cable Splicing Joints, 
Matthews’ Polerector, and Matthews’ Telafault. 


229 North Second Street, St. Louis, U. S. A. 
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How to Read Telephone 


Circuit Diagrams 


By DAVID S. HULFISH 














@ It is with genuine 
pleasure that we of- 
fer our first techni- 
cal telephone text 
book. It is a beauti- 
ful volume, full of 1n- 


formation that has 


Spirit, 1S to teach the 
— > telephon 
reading of telephon 
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circuit diagrams.” |] 
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does this. You will be 
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the local papers. Put a telephone in the window with 
a wreath of holly ‘round it. 
way, and they'll buy and thank you for the new idea. 


PASSING OF PAUL LATZKE. 


4 YOU will refer back to page eighty, volume one 


this publication, you will find three vital “rea 
why” Paul 
telephone publishing business, a 
he was not fitted. 

On the 
l.atzke brought forth the first issue of Telephone Se- 

ties. It was not a trade journal, nor could it lay 
claim the title “class journal.” 
l.atzke, who had three reasons for burdening an indus- 

y with a new proposition—one that had never before 
been tried out. Ostensibly, Telephone Securities was 
be a panacea for the financial ills of independent 
telephone companies. As such, it must have the sup 
f independent operators. 

The editor of Telephone Securities was somewhat 
in the limelight about this time. He had been asso 
ciated with William Henry McDonough in American 
Velephone Journal. Through that connection he had 
met telephone men. His serial telephone story had 
the same story which afterwards 


Fioht 
I it 


Latzke became identified with the 
business for which 


sons 


try wl 


port <« 


appeared in Success " 
was printed in book form under the title, “A 
Octopus.” The book had an initial printing 
than 140,000 copies. 1 in quantities 


with an 


tT more 


It was sold 


up to 10,000 and nearly everybody in the telephone 
business had opportunity to know Latzke as the author 
f one of the best industrial tales that had ever been 
vritten 


Equipped with this reputation and a glib tongue, 
Latzke traveled extensively and it wasn’t long after 
until he had numerous stockholders among operating 
telephone companies. Some of these companies listed 
Securities stocks among their assets; others charged 
them off to general expense. 

It is easy to understand why men put.their money 
into such a venture. It was an example of “damned 
if you don’t,” for there was no logical excuse for such 
a paper, and while it purported to represent the tele- 
industry as an “unprejudiced spokesman,” 
erybody knew: where the editor stood. Latzke didn’t 
ave it in him to treat the finances of telephone com 
ithout bias. He had good personal reason t 
Bell companies—to fight them with his 


1 
None 


I 
e 
1 


panies w 


decry the pen 


—to give vent to a hatred fanned to white heat. 

But Telephone Securities had a way of its own t 
keep afloat. All too many telephone men are familiar 
vith its checkered career. Two years ago, when the 


usefulness of a financial journal had run its course and 
41 } 


man had failed to respond with succor, a tech 


e lasl 


cal department was announced. We were to have 
e really for sure long felt want in telephone journal 
m (here were to be slathers of beautiful, elabor 
ately illustrated pages. of matter, indispensable to the 
trad \ corps of experts would come from their 
ding place to tell the mysteries, and elaborate on 
the howness of the why. Every other publication 


shut up shop. 


Up this prospectus some more money was 
raised; some more advertising contracts taken and we 
had one resplendent issue of Telephone Weekly. It 
looked formidable to the unsophisticated. But it only 

sted that once. There was a decline the following 
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Make them see it your 


thirteenth day of April, nineteen seven, 


[It was typical of 
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week and chasing down the spectre it made its death 
wail Nov. 19, 1910. Be it known that Latzke gave up 
the sinking ship early in the present year. 
Telephone Weekly and Telephone Securities 
been “on the market” for some months. Very 
publishers would give it more than a passing glance 
[It represented a “dead horse” to one man who was 
heard to say something like $12,000 would move it 
Latzke wasn’t mentioned. He had passed from th 


1 
loa 4 


telephone game to something more productive of the 
immediate 

Telephony has acquired the 
and proper that it should come back 
place for it was Telephony 


had 


few 


necessities. 
W reckag 
ti its 


that made the papers pos 


sible. They were doped in Telephony's office he 
money that 7 ephony provided in purchasing his book 
rights, gave Latzke a necessary breath of life right 
then and he was wizard enough to put the thing 
across. Independent telephone en ar r n 
eratulated that they escape with no more said about 
than this, for there is an unwritten story here that 
might suggest another serial by another w should 
he rise with Latzke’s might to tell 1 


JOINT CONS] 


"2 matter of join pole construction as affecting 
electric light and telephone companies has _ been 
covered pretty thoroughly by the National Electric 
Light Association, and the specifications prepared on 
the subject and presented at the ’s ] 
vention are complete and valuable 


RUCTION 


association § last con- 


iltv lies 


Che diffict 


in making existing nstruction conform to those 
requirements. It is admitted, also, that the small com 
pany cannot readily adapt its new construction to the 


specifications. 

\t a recent meeting of the Pennsylvania Electrical 
Association Mr. G. E. Wendle pointed out 
reference to the clearances, spans, etc, applying 
to wire crossings and proximities betwee ious 1 
dependent overhead systems it is often impossible or 
inexpedient to make joint agreements. Where there 
are Many companies in a wn, each with its pole 
lines, the question of proper clearances and const! 
possible 


sags 
gs, 


rae 


sl” 
tion is practically ignored. Because of the 
danger to life and propert 
tween different s wires, it is advisable care- 
fully to consider the question of proper specifications 
for all crossings and proximities for extensive over- 


vy by accidental conta: e- 


Systems Ol] 


questions to be considered and 


head systems. The 
Maximum permis 


decided in such specifications are 


sible length of span at the crossing or proximity; mint 
mum size of wire permissible; proper sag to be given 
for the given span and size of wire, and minimum 


clearance which must be given in the original con- 
struction and subsequently maintained between the 
separate wires at the point of crossing or proximity. 
A careful consideration of such points would go far 
toward standardizing existing construction and pri 
vide against careless or reckless work in the future, 
and discount the evidence of dishonest experts the 
courts. Mr. Wendle submitted the following sugges- 
tions: 

\t all crossings or places where close proximity 
will exist, the span should be short. If possible, it 
should be limited to 100 feet so that No. 6 wire can 


be used with safety 
span 


and at reasonable sags. By using 


such a short the telephone companies could use 
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properly insulated wire of moderate size to c1 
electric lighting systems wherever sucl 


i 


proximity is necessary. 
Without question the s! 
wire to be permitted 

nd No. 9 hard-drawn wire with pr 


telegraph 


I teleph ne W 
the question 











following ta 
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1g must into account: (1) the annual izes the telephone service of many American i Service 
ost entailed by the investment which is needed to care for of a lower grade of speed and accuracy, which is less costly 
the subscribers’ wants, which investment depends not only on to produce, would equally well satisfy the desires eeds 
the cost of the plant required to connect the subscribers to of such subscribers. A distinction should, therefore, probably 
the exchanges, but also on the amount of traffic which is be made in class rates, so that th yst of extraordinary speed 
handled over the subscriber’s lines; and (2) the cost per mes and accuracy mav be placed the classes subscribers wl] 
sage entailed in caring for the subscribers’ traffic. demand it 
[he property required for each class of service must be \ similar ndition « the relations ral 
maintained day by day, and also must be replaced as it de telephone servi The business subscribers of ty d 
preciates from any cause below an efficient condition; interest the speediest and most accurate service obtainable at st 
ust also be earned upon the investment. These should not but rural subscribers are usually well satisfied b m I 
’ apportioned among the classes of service directly in pro grace r servi How ty 
tion to the numbers of subscribers in the classes, but should by the demands of the city t Ye spre: ity 
apportioned in proportions depending jointly on the num- and the closely related rural nmunitic¢ gait 
vers of subscribers, the character of the plant required, and the extra cost of the speedy Ice ght Y t 
he amounts of traffic in the several classes. The annual cost classes of subscribers imposing it As the provi the 
itailed by the investment which is needed to pay for the speedier service requires great stment l 
ihscriber’s wants, therefore, depends upon two things. One might rwise be neces by that f 
is the mere fact of his taking telephone service, and therefor performing specific servic uburb ( 
requiring the company to furnish equipment whereby it may not always b fair basis of ( 
be ready to serve him—the cost of which equipment is affected where it belongs 
1y the kind of line he subscribes for, as special line, two 
rty. private branch exchange, etc. The other is the extent g resider 
f his traffic, since a large amount of service originated by a Si s and side , 
bscriber calls for a larger investment in certain portions of non id this iW] 
t plant than would be requisite to care for the wants of ig alling te whi y 
ubscriber with a similar line but smaller traffic thereover ibscribers where flat r are in 
The costs over and above the return on the investment are d bove i f 
nade up of (a) an operating cost; (b) the costs of general ; ( s_ of erat e- 
penses (including taxes), superintendence, advertising, cur 6 as os adler — : : : : 
it repairs, instrument rentals, messenger expense, conduit, ce Figen a a : t : Ra 
I nd roof rentals sublicensee expenses, and the like; and fnaegi ial 
) the depre ciation charge fe 11 hy 7 
[he investment required per subscriber in the various classes 
service is a complex quantity. For instance, each subscriber a = 
equires one substation and one drop wire, regardless of th ' O71 
racter of service; special line subscribe rs each require one VERY little while v: oe our aimed 
scriber’s telephone circuit with switchboard connection FE adh sedi ae " Reaety vit 
. I or anotner. ably 1 est ns 
ine subscribers are each chargeable with part of tne ‘ ; a : : ; 
st of one subscriber’s line and switchboard connection, etc have been advertising for them in the 
It seems to me that the test of the reasonableness or equit Possibly vou have applied to some employm« ( 
bleness of the rates maintained by a public service corpora ir help 
ti is found in: (1) The effectiveness and simplicity with We are thinking of starting an Emplovn t [TD 
ich the schedule classifies the customers, so that the total partment in TELEPHONE ENGINEER: not i dl 
tired income is collected in a manner which secures the Cerys “ite ; : ae 
e rate for all customers of a class obtaining approximatel ee = aS Pure teacing Mark 
ike service, though customers belonging in different classes “Ucn a department will require that you notif 
y be subject to quite different rates becatise they obtain vou need help of any kin nd let : - 
with differences of character which essentially affect notice in ur next number 
st per unit; and (2) the certainty with which the rates c 4] Sa lehad 
‘ : i ‘ 1NCé¢ Nest notices are publisnes ee 
ire ft each class of customers the full annual operating : fs 
st of the service that class and such a proportion of the vant eee ' iployer » Stand responsiDi S 
easonable return on the investment as the customers’ traffic ticular item In most cases we would wish S 
fford. It then becomes a matter of public policy to deter the emplove r’s name: but where this may 
ine whether a company receiving a public grant shall be ¢jous the identification will be omitted upon re 7 
ar - - 4 . > = sIne 
ileged t take a large proportion of profit from Ont CN nd innuiries will com ne ae: olla ' 
istomers than from another, the word “profit” being used ! ares : 
to signify the aggregate return on the investment. This is a Partment, who will then forward them 
elatively new question in public policy, and the ultimate limita fuse this, however, with the familiar “bli ) 
tions of the policy must rest with experience and the future notices of situations open will always be ware 
xpressed judgment of our most judicial minds. It would be jews items pure and simple. whether the 
nanifest injury to the nation if the policy became so circum- : 
cribed that the railroads would feel that equal proportions "4Me or nol 
f profit must be earned on all parts of their systems and from The condition of the employme marke sal 
| kinds of traff What the effect of so circumscribed an +eoarded as an infallible index t e condit 
inswer would be in the case of corporations giving service = = : ; ; 
wit] limits of single city or a single state like most ‘lmes bienty of situations vacant and a Db Cl 
the telephone companies is not so clear. for help indicates good times and prosperity Ve be 
The cost of performing the service seems to me the mos lieve for this reason that a good, strong E1 
portant factor in determining rates, but its application to Department will help business by lispla 
phone service must be made with a cautious consideration .. 
f all the facts. Reasons for this are obvious when the prob- ¢MmbDilem Of prosperity 1 the trad 
] f telephone service is carefully scrutinized. In city serv- It mav be well to point out that notices . 
ice, the larg users demand a celerity and accuracy aan werent coat well includ: ily 
e service 1dds much to its cost Physical condi ; ’ 
tions | ent p g this fast service for one class of sub the location and its advantages, data on th . 
nd not f thers in intimate intercommunication vf living, et even littl ecdotes showing n 
e 1 ‘ : + ~ > 
a. oe = os a a nna a pee oe in similar positions have risen in 4 emp! 
di f moderate may have no interest in ot ; , 
kable spee scuracy which character What do you think ot our 1k 





Vol 














TELEPHONE ENGINEER. 


International Conference at 


Report of the Proceedings 


hea \ 
TOD? 1 ( 1 1 nis 
11 7 ] ~ j { 
LOIS a> i¢ | + l ( 
‘ ‘ va’ 1. : 4 ] ~ ) 
, Phe auy i 1\ K | ( Cl Oo 
7 +1 } \ 
a, ponn ( l ( O ere 9 
' 1 
1 ¢ \I Taille ( ste! cS tT 
; ‘ 
STS na eit i ( d é 
( { I 
1 
i ‘ ~ ~ 
( C s | ST ¢ 1 r 
~ é if i 
Lf 
Vi 
( 
’ 1 
~ 
( 
( 
I )a oO 
a — 
( ‘ 
‘ ~ < 
}} 
V1 , 
\} rs. 
~ 
n S « 
pel 
les 
. 
= \ 
( 
| 
\ 
~ ~ 
IX ¢ ( 
~ 
< ~ 
( 
\ < 
‘ 
‘ { 
thie \ 
\] 
1 ’ 
ents T¢ 
. ‘ 
\ 
“=i 











240 


G. Holmstrom, Kinmanson, leading members of the 
technical direction of Swiss telegraphs. 

Turkey—Messrs. Mehmed Emin-Ben Ali, en- 
gineer of telegraphs, and Mehmed Sabri Effendi, di- 
rector of chief section of Turkish posts and telegraphs. 

United States——Messrs. C. E. Scribner, engineer- 
in-chief of the Western Electric Company, New York, 
and John J. Carty, engineer-in-chief of the American 
Telephone & Telegraph Company, New York. 

Wurtemberg.—Councillor Ritter. 

The International Bureau of the Union Tele- 
graphique was represented by M. Crescitz, vice-di- 
rector of the bureau at Berne. 

The conference opened, Mr. Kolossvary described 
the steps taken by the permanent committee. The sub- 
jects which it had been decided to submit to the dele- 
gates were: 

1. Manual and automatic telephone exchanges. 

2. (a) Standardization of telephone circuits: 

(b) The frequency and, if necessary, the volt- 
age to be adopted at the terminals of the secondary 
with a view to the assimilation of the telephone current 
to a sinusoidal current in order to simplify theoretical 
research. 

(c) The adaptation of telephone apparatus 
(induction coils, microphone resistance, etc.), to lines. 

3. The co-existence of strong and weak current 
lines. 

4. Long distance telephone (construction of long 
relays and combination of aerial 


distance 


wires). 


cables, 


rn 


The latest processes for the preservation of 
wood poles, by impregnation and by protective struc- 
tures, and practical data relating thereto. 

6. The party line and selective call systems on 
telephone and telegraph circuits. 

7. Telegraph systems for heavy traffic (me- 
chanical multiplex telegraphy and the Mercadier sys 
tem ). 

Mr. Estaunié, director of telephonic communica- 
ion, Paris, took the chair and the first swbject of the 
conterence was presented. 
\UTOMATIC TELEPHONIC EXCHANGES. 


MANUAL AND 


Che reporter for the first subject was Mr. Steidle, 
Munich. He stated that the automatic system now in 
use on the continent of Europe have proven entirely 
reliable, and that the point of economy was the only 
question remaining. He displayed diagrams illustrat- 
ing the cost of installation, and brought out the point 
hat the economy of this type of apparatus is con- 
stantly increasing because of the increase in common 
ise of the telephone and the simplification of technical 
details. He urged the use of semi-automatic equip- 
ment in the rural districts for connecting with manual 
city exchanges. 

\ discussion between Mr. Steidle and Mr. Hersen 
then took place. Mr. Hersen raised the question of 
possible improvement in present manual service by the 
adoption of certain automatic features, as in the Copen- 
hagen system, and wanted to know how the subscriber 
regarded the automatic calling dial. He stated that in 
Berlin it was customary to figure 250 calls per hour 
per operator, but he understood that in America 1,500 
connections per hour per operator had been found pos 
sible. He compared the full automatic system with 
the semi-automatic and call selector. He thought the 


preferable for economic reasons, but that it had 


latte! 
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mechanical drawbacks which the full automatic 
free from. 

Mr. Steidle replied that a difference of 15 per cent 
in the relative costs of establishing connection shows 
in favor of the full automatic in American figures. He 
preferred the automatic as being more simple, and 
knew that automatic subscribers at Munich-Schwabing 
found no trouble with the calling dials, and the errors 
had noticeably decreased. He had taken as the basis for 
his calculations 140 to 150 connections per hour per 
manual operator, as against 800 connections per hour 
per semi-automatic operator. 

Mr. J. J. Carty then read a paper entitled, ‘“Tele- 
phone Service in America,’ which compared the man- 
ual, semi-automatic and full automatic systems in use 
in that country. He made the interesting statement 
that the New York Telephone Company has installed 
an experimental semi-automatic system in New York 


was 





City. Mr. Carty’s paper will probably be published in 
an early number of TELEPHONE E-NGINEER. 

These resolutions were then proposed by Mr 
Steidle : 

In view of trials made in different ri ssible 
to affirm: . 

1. That automatic and semi-automatic systems offer at 
present, from mechanical and electrical standpoints, sufficient 
certainty and adaptability of operation to meet all working re- 
quirements 

. cnet 4 yption of thes stem depends 
up é ic factor, which naturally v rding 


\n account of automatic exchanges now being 
installed Gratz and Cracovia with a capacity of 
1,500 lines each was given by Mr. Linninger Che 
\ustrian government, he said, had found the system 
entirely satisfactory, and he thought it might be 
adopted in the new Vienna exchange 

Major ©O’Meara referred to his observations in 


\merica.* 


for city than 


useful as 
the questi 
figures on 


Mr. M 


He considered the automatic more 


for rural service, and 
human link in the cl 
yn of depreciation, stat 


this subject relating to 


ilon replied to this th 


suitable 
thought the operator 
lain. H 


ing that there are no 


e also raised 
automatic 


it selective apparatus 


to his knowledge had worked for seven vents without 
material wear. He figured that the automatic system 
gave rise to approximately fifty per cent more cases of 
trouble than the manual, but this was offset by the 
elimination of operating errors. He considered that 
the attitude of the subscriber in the necessity for 
manipulating a calling dial would vary according to 
the character of the patronage, and possibly according 
to the different races. 

In summing up the discussion, the chair offered 
the conclusion-that while the advantages of the aut 
matic system might depend on local conditions, there 
was no longer any doubt as to its satisfactory working 

STANDARDIZATION OF TELEPHONE CIRCUITS. 

On this subject nine papers were received by the 

permanent committee, and discussion of the ques- 


tion was deferred pending the report of a c 
appointed t 


CO-EXIS1 


ENC] 


) papers. 


OF STRONG AND WI 


ymmittee 


LK CURRENT LINES. 


Mr. Collette diy ided the teleph« nic and tele graphic 
disturbances due to neighboring high tension lines inté 


two classes 
tension 


T 
i 


line 


those due to direct « 


and those arising from electri 


with the high 
magnetic 


‘ontact 


| ~ er ' Oct 
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or static inductive effects he latter are. of course, ing the middle of the coil it became possibl il] 
the more common and the greatest problem \dmit ver it he only way rrecting the telegraph 
ting it the two classes of transmission have equal line was by making it full metalli ests showed tl 
halabe : : tesa 

rue! 
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trical conditions of the circuit tested shoul dbe care 
fully ascertained. The new microphone ot 
l-gner and Holmstrom, previously deseribed in TELE- 
PHONE ENGINEER, was commented on as indicating 
tendency to modify the present form of transmitter to 
the benefit of long distance transmission. Mr. Gati’s 
paper on Telephone Repeaters, the third subject of 
\Ir. Lucas’ discussion, is reproduced in this number 
{ TELEPHONE ENGINEER. 

\ paper by Mr. Martin indicated that the most 
satisfactory result is obtained by the of 
overed cable with spiral-wrapped paper insulation. 
Proper arrangement of Pupin coils upon such a cable 
was found to increase transmission efficiency as much 
as 370 per cent.: A continuous spiral winding of iron 
wire on the copper conductor of the cable increased 
transmission efficiency from 60 to a possible 100 per 
cent. He did not consider telephone relays or repeat 
ers as yet developed to a point of commercial efficiency 
lle offered the law that the total equivalent, in units 

the standard cable, of any number of aerial circuits 
f different construction connected in series is equal to 
the sum of the various parts. 

It was observed by Mr. Pleijel that t 
highest efficiency on toll lines of large size it 1s 
sary to include only cables of high self-induction in 
the circuit, even where the cable length is less than 
miles. With a cable length not over fifteen miles 
transmission was not found to improved 


Messrs 


the 


1 t 


use lead 


] ' ] 
» ODtalIn the 


neces 


ive 


speech be 


by either Pupin coils or spiral iron windings on the 
conductor, the diameter of the latter being 2 mm 


\Vith a conductor of 1.50 mm. and Pupin coils giving a 
self-induction of 30 millihenrys per kilometer, a 
is obtained with a co-efficient of diminution corr« 
sponding to that of the Austrian toll cable. This he 
msidered better than the Krarup, or iron spiral cable, 
is well as cheaper. In aerial lines of large size, he 
udged, the increased resistance of the coils due t 
oucault currents might cause poor articulation 


cable 


\ccording to Dr. Ebeling good results were not 
btained with the combination of iron and copper 
\luminum and iron, the iron in the center, were twenty 
per cent better or five per cent better with steel in the 


center. A 3-mm. copper conductor properly loaded by 
Pupin’s method is equal to an unloaded copper con 
luctor of 5 mm. Figuring on a basis of equal trans 
ission efhciency, the cost saving due to the use ot 
he Pupin cable would be 55 per cent, while the saving 
using the iron and aluminum would amount 67 
per cent. Good results have been obtained with 4-mm 
pper conductors with high insulation. 
Formulas were presented by Mr. Gati showing 
ilculations of the diminution effect should consider 


sulation 
Mr. Carty told of two wires between New York 
i= 


ind Chicago, one 3.25 mm. and the other 5.25 mm.. 


ich used for duplex telegraphy and together forming 
telephone circuit. No special coils are used on this 


ne, and the phantom circuit of the telephone is the 


better of the three. On the new New York-Denver 
ine to be opened the first of the vear, there are n 
epeaters He had no definite data on the Pupiniza 


yn of composite circuits. 


\ general discussion of the subject then took 


lace Mr. Collette stated that the difference in audi 
ility on simple or composite circuits depended on the 
liameters of the wires. Major O’Meara said that in 

oland cables are stranded in pairs and fours, but no 
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appreciable differences were indicated by tests. M1 
Devaux-Charbonnel said that several composit cir 
cuits used in France showed no improvement, becaus« 
while the resistance and inductance are reduced, the 
capacity is doubled. Large wires, however, have 

ereater effective resistance due to the Thomson effe 

and might cause greater diminution on composite cit 
cuits. Mr. 
0.80-mm. wires in Austria, and stated that conversati 
became less distinct with several pairs in parallel. M 
stated that composite c l 
lfungary with cables. Mz: 
\merica composite circuits appeared to be better t 
Pupin while in Eur 
y pointed out the 


r 
~ 


(satl ircuits Nad succeeded 


luschen remarked that 


aerial lines, ype they were w 


qaifterences betweel 


‘1S1 


the figures of Mr. Petritsch and Mr. Marti 
ing to the former the Krarup or iron spiral cable is as 
efhcient as the Pupin cable, leaving the choice | 
tween the two systems resting solely on eco 
siderations Krarup cables, as used in G 
lengths of some 1,500 feet, interpos« 
vhere they pass through to S ( ( 
In spite heir higher cost le rem e s 
lohn Gavey had not recommended ibles 
Sp Is rhe efficiency ible deps Ss Its 
struction, and the cost of a loaded cable is S 
han tl f an equivalent ordina 
la ()’Meara said s 
who investigated the Kraru es ) 
Nn al n Mr Ky irup 
transmission of 60 per cent over unloade 
same ss In he \ngl ( l 
conditi emanded was emec. a 
0.014 « less. and e manu urers ( 
he Py pin ype Ile en: sed he effici 
upinized ible, bu eared mainte! ( 
\ etritsch s ¢ xperience 2ave ‘ 
form of cable twice e efficien ( 
Where cables with large copper dui : 
1iose with high inductance are always best 
lines and when Pupin coils could not be use 
ndu s with iron spiral windings wer 
factory The Pupin svstem he regarde 
long distance work. 
Dr. Ebeling called attention to the 
cures given would have to be ! 
ating ren Losses in cables 
portance than capacity, since the te S . 
Is necessar\ use as small a cond s possib 
this account, but he hopes to see a cable designed 
a large conductor, small losses and coils of ver 
resistance He believes loaded cables he 
Svstem Can ive results equal t d \ 
Mr Breisig discussed the theoretical 
subject of Pupinized cables He said that reti 
and distortion are important points An « 
if the variable conditions of voice cur1 ents is ess 
o the understanding of the phenomena of retl 
and such examination has not vet been mad¢ st 
tion is due to the inequalities in the progress 
diminution 1n the varying frequencies ( 
rent, but experiment would se : 
less important than formerly regarded. It sis 
out, it should tend to reduce the cos Uupil < 
by Plving their designers n e treed 
esistance 
[n he matter of insulatior eS1s \ ) 
aux-( ) 1el had d tl ev Y 


Linninger related difficulties found with 
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nent committee representing the country convening the confer- 
ence is the fifth director. The directors name the town in 
which the conference will be held and fix the number of 
questions to be submitted. They prepare a general list of sci- 
entific questions deemed interesting; this list is afterwards sub- 
mitted to the vote of the other members of the permanent 
committee; questions are ranked in the order of the number 
of votes which they obtain. 

3.—Reports upon the questions to be submitted td the con- 
ference shall be sent to the directors at least nine, months 
before the date fixed for the opening of the conference. The 
directors shall have the right of limiting the length of these 
communications should they exceed a reasonable length. These 
printed reports shall be sent at least six months in advance 
to the members of the permanent committee who shall dis- 
tribute them to the interested members of their own country. 

4.—The directors shall designate a reporter for each ques- 
tion, who shall introduce the subject to the conference with a 
verbal resumé of the reports sent in and his persona lobserva- 
tions. 

5.—The permanent committee remains free to add new 
members, provided the latter be superior technical officials 
belonging to a government administration and be nominated by 
officials of two government administrations already on the com- 
mittee. There must then be a majority of two-thirds of the votes 


The Texas Annual Convention 


The sixth annual convention of the Texas Inde- 
pendent Telephone Association met October 26 and 
27 in the new building of the Dallas Telephone Com- 
pany. Over 100 delegates were present. President E. 
M. Chamberlain, of Greenville, called the convention 
to order, and the reports of Secretary Leon Spencer 
and Treasurer R. M. Webb were read and approved. 

In his annual address President Chamberlain 
stated that he wanted the association to continue to 
increase as it had been doing. He emphasized the need 
of officers who have the interests of the association 
at heart as well as men in the independent telephone 
field who love their work. 

Secretary Leon Spencer read a paper on “The Re- 
organization of Our Association.” He reviewed the 
history of the association from its first meeting in 
January, 1905, referring to its purposes and alluding 
to Dallas as the most logical place to hold the annual 
meetings. He suggested the appointment of a commit- 
tee to investigate the work of other associations, with 
to remodeling the constitution of the Texas 





a view 
body. 

The president read a letter from J. B. Ware, sec- 
retary of the National Association, regretting his in- 
ability to be present. 

A. E. Dobbs read a paper on “Concrete Poles,” 
well illustrated with drawings showing methods of 
construction and erection. He stated that such poles 
cost little if any more than cedar poles, and urged their 
adoption. 

“Backbone in the Telephone Business” was the 
subject of a talk by C. W. Emmer, of Beaumont. He 
pointed out the desirability of universal service and 
the importance of the interconnection problem. Good 
service, he said, is the one big requirement for suc- 
cess in the business. 

R. H. Webb, Colorado City, discussed “Things in 
General,” treating upon a number of subjects pertain- 
ing to the industry. He urged the necessity of hold- 
ing district meetings, telling of district meetings he 
had attended in his section ag the good results accom- 
plished by them. 

The election of officers i 
as follows: 


he next year resulted 
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President, John C. Casler, Dallas; secretary, Leon 
Spencer, Gainesville, re-elected; treasurer, R. M. 
Webb, of Colorado City, re-elected; first vice-presi- 
dent, C. A. Pike, Fort Worth; second vice-president, 
W. D. Osborne, Cleburne; third vice-president, IF. E. 
Ebersol, Houston; fourth vice-president, A. J. Combs, 
Haskell. It was decided to divide the state into four 
districts instead of three, as heretofore, and elect a 
vice-president for each. 





Interstate Commission Takes Up Rates 
To confer over the meaning and application of the 
amended interstate commerce law to the telegraph and 
telephone companies, the Interstate Commerce Com- 
mission announced that it will give a hearing to the 
companies interested at Washington December 7. 
The commission called the attention to the tele 
graph and telephone companies and other parties in- 
terested to cases that may arise in this connection, and 
explained that state companies mean those whose lines 
are located entirely within one state, and interstate 
companies are those whose lines extend fron 
in one state to a point in another state. 
The conference will be for 
of the subject with the representatives of telegraph 


a point 


son Tl i; 204 . 
a general discussion 


and telephone interests and not for the purpose of de- 
termining the status of any particular company. The 
matters to be taken up are these: 

What telegraph and telephone companies are sub 


ject to the act to regulate commerce? May telegraph 


and telephone companies subject to the act issue franks 


entitling persons to free interstate service, Or may 
they grant free interstate service, and if so, to what 
extent? Are these companies required to file their 


tariffs or charges under the sixth section of the act 

Sections 2 and 3 of the act, forbidding rebates and 
undue preference, apply to telegraph and telephone 
companies. 


Changes in Insurance Rates 

Fire insurance companies have just decided upon ; 
material concession in rates on telephone exchange 
property, including switchboards and other apparatus 
Heretofore such personal property of telephone com- 
panies could be written only at annual rates except 
when in buildings occupied exclusively for office, tele- 
phone exchange and dwelling purposes. This denied 
the concession usually allowed on term rates, under 
which property can be written for three years at two 
and one-half times the annual rate and for five years 
at four times the annual rate. This concession of term 
rates is now extended to telephone property contained 
in brick mercantile buildings, provided the building in 
which it is located is eligible for term insurance. This 
amounts to a reduction in rates of 16 2-3 per cent if the 
property is written for three years and 20 per cent if 
it is written for five years. At first telephone property 
was written only on the annual basis. The first con- 
cession was when term rates were allowed, which was 
only when the building in which the contents were 
located was occupied exclusively for office, telephone 
exchange and dwelling purposes. This latest conces- 


sion extends term rates to brick buildings occupied 
for mercantile purposes, which includes the great ma- 
jority of the smaller telephone exchange properties. 
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Telephones ona Hydro-Electric System 


By Irwin Miller 
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line, and even enters the same terminal stations, is of 
course the elimination of induction, leakage and static 
disturbances. Sometimes there is even a possibility 
of a cross between the telephone line and the high ten- 
line. A distributing tension of 110,000 volts is 
constantly on the verge of static discharge; its tend- 
ency to leakage is, of course exceedingly great; and 
its inductive influence is appreciable at a surprising 
distance from the line of transmission. All these con- 
ditions must be overcome if the telephone line is to 
be near enough to the distributing line to be of maxi- 
mum service and economy. 

The method used by the Ontario Hydro-Electric 
Commission to insure good telephonic transmission 
and get rid of static charges and induction effects in- 
volves the use of specially designed impedance coils. 
hese impedance coils are constructed on the principle 
of a core-type transformer, the core consisting of a 
closed circuit of thoroughly annealed iron wire on 
which are wound two coils of pure copper wire having 
a low ohmic resistance and which are connected in 
series. .\ neutral terminal for grounding is brought 
out from the middle point of the two windings. The 
whole coil is enclosed in a cast iron case mounted on 
a suitable back board. These impedances are bridged 
directly across the line, the coils being so connected 
that an alternating current produced either by the gen- 
erator for signaling purposes or by the voice currents 


Sit 1] 


f the transmitter, and using both line wires for the 
circuit, 1s prevented from being shunted by the coil 
owing to the fact that the current passing through the 
one side of the line to the other sets up a 
counter-magnetic force which in turn produces a high 
impedance in the circuit and allows but a small amount 
r current to flow between the two line wires. A sta- 
ic current, however, induced by the high tension lines, 
that is, the oscil- 
hence, 


trom 


is always in phase in each line wire 
lations of the charge on each wire coincide; 
when this static current flows through the coils the 
magneto-motive force induced by each coil is in the 
opposite direction, which neutralizes the magnetic ef- 
fect of the core and, therefore, reduces the impedance 
to static chargs to practically nothing. It will be seen 
that by this arrangement the induced current is harm- 
lessly dissipated while the transmission and ringing 
currents are not decreased. As an additional protec- 
tion to the apparatus in the switchboard through stray 
currents and lightning charges, a double pole, double 
throw switch and double fuse and carbon block light 
ning arrester.are connected with those lines paralleling 
The possibility of trouble 


he high tension circuits. 

through damaged wiring, or cabling inside the offices 
is eliminated by the lead-covered cable with 
cotton and silk insulated wires for all connections be 


use of 


tween the switchboards and the protector apparatus 
The linemen employed to repair trouble on the 
power transmissién system, and the patrolmen whose 
duty it is to prevent trouble as far as possible, are 
with magnetic test sets and portable tele 
The test used in this work must be 
specially designed to meet the peculiar conditions 
found on a high tension system’s telephone line. The 
receive of the test set has no switch, being constantly, 
connected, to the terminals of the set through a low 
capacity condenser, so that the instrument is in cir- 
} it 1 The regu 


equipped 


phone sets sets 


1 


is plugged into the line. 


SS 


1117 
( l as sor 
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lar test microphone is used, with a push button to 
cut off battery when desired. The set includes also a 
five-bar hand generator for ringing the offices and a 
1,000-ohm ringer. For protection of the user against 
static charges a special impedance coil and grounding 
plug are included in the circuit. Each lineman and 
patrolman is provided with a twenty-foot pole in four 
sections for making connection with the telephon 
line at any point. The contact hooks on one end of 
the pole are kept in positive connection with the lin 
wires during the use of the set by means of spring 
tensions. 

The apparatus used in this telephone installation 
was made by the Stromberg-Carlson Telephone Manu 
facturing Company and supplied by Mr 
Beattie, the company’s Canadian representative 


Georg 


Engaging a Prima Donna by Telephone 
Mr. Angus S. Hibbard, general manager of the 
Chicago Telephone Company, tells an interesting story 
of the late Theodore Thomas. 
“Many | said Mr. Hibbard, ‘‘at a tims 
when long-distance telephone conversation was a no\ 
elty, Mr. Thomas came rushing into the office, whic! 


lown on Quincy street. 


years ago,” 


was then « 


‘A famous singer had just landed in New York 
he told me excitedly, and he was anxious to obtain het 
as a soloist. I can’t recollect her name now, but | 


know that she had a considerable European reputati 
but had never been heard in this country. 
“Mr. Thomas was eager to cl 


with her if he could assure 


iose an engagement 


himself that her voice was 


what it was thought to be. There was not enoug! 
time for a trip to New York, and even if there had 
been there was the possibility that a New York o1 


would induce her to sign. a contract 


mductor 
Nor did he wish to telegraph the 


Boston c 
before he cot there. 


singer to come on to Chicago without first listening 
to the quality of her voice. 

“So he hit upon the then unheard-of expedient 
judging the singer's voice over the telephone. Scoffers 
tried to dissuade him, but he 
assured him that I thought the plan could be worked 
While he waited in my office | 


the necessary New York conn 


was determined, and 


to his satisfaction. 
had an operator get 

tions and ring up the hotel at which the singer and 
her manager were registered. Soon we had the man 
ager on the line and I explained to him what it was 
that Mr. Thomas desired. 

“But no, monsieur, the thing was impossible. Let 
Mr. Thomas come to New York and judge’ of the 
quality of madame’s justly-famed voice.’ 

‘It took a great deal of argument and. péfsuasio1 
to induce the astonished manager to call the singer to 
the telephone, but at last he did so. 

“We gave Mr. Thomas the best connectidn that 
we could, and switched the line into the quietest boot! 
we could find. We could hear him inside explaining 
to the singer what it was he desired. Then a few min 
utes of silence intervened, and at the end of which Mr 
Thomas rose and emerged from the booth. 

“Tle was smiling and rubbing his palms togethe 
announced, sim 


‘T have engaged madame,’ he 


ply.” 











TELEPHONE ENGINEER 


Compulsory Interconnection 
By Theodore Gary 
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Telephone Repeaters 


By Bela Gat 











nore than the f 
for traversing the circuit, interferes with it. 

In Fig. 5 | have shown the relation which existed 
at the beginning of the experiments between the cur 


) 
rent at the receiver and the strength of the repeated cur- 


rent Che intensities of the current have been measured 


by the oscillograph in arbitrary units. The curves are 
plotted to the same scale and as may be seen they art 
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very different. Jl urther, it is seen from this figure that 
there is a definite number of oscillations of the voice g1\ 
ing resonance and I have shown the same result with 
espect to the membrane of the transmitter. To n 
ind the experiments should be extended by using not 
one but several repeaters of which one should be ad 
justed to the mean frequency of the human voice, on: 
to the vowel a (900 cycles), and one other to a muc 


— 2 











wher requency However, whether the repeaters 
erted In the circuit in parallel OF ii) S@TIES tae Tech 


© conditions, and ti 


cal action produces very confusin 
his question has not already found a solution 
however, of the opinion that it is only a questior 
e when the experiments will show results, after whi 


e repeater will be successfully applied in practice 


Illinois Tunnel Company Warns City 


Warning that the city of Chicago will be held liabk 

iny loss suffered by the Illinois Tunnel Compan: 
rough delay in completing its underground work, be 
ise of inability to obtain permits from the city’s offi 
lals, was served on Mayor Busse and Commissioner of 


‘ublic Works Mullaney November 23. It was given in 
> 


letter from Sears, Meagher & Whitney, attorneys for 


(Charles G. Dawes and David R. Forgan, receivers for th« 


mpany. 
The city officials are reminded that the company’s 

ief engineer made application to Mr. Mullaney Sep 
tember 29 for permission to erect telephone poles to con 


act that the arriving currents need time 
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ple oe ley 


taken and that the request 


and 1/7 without its being given. 


phone installation 





had then 
renew ¢ d 


“In our endeavor to comply with th 


17 
stallation required by 


June 28, 1909,” the letter 
every means of rapidly pushing to completiot 


continues, 


that ordinance, and 


faith and with confident expectation that the 


be complet d in the time 


| 
ture ot mone\ he 


will, of course, postpone tl 


tion by a period of at least equa 


of these delays on the 


municipality and pr 


Oklahoma Commission Orders Interconnection 


Lat 

1 
( h ( ( ( 
tO 1SS1 ‘ 1 
cK | ( 

Che corporation 
SS11¢ S 

( is 1n 
nied y é commiss 

' 1 

fee % hel 1] 
 ¢ jaine 

or nan 
l*¢ eotTa \ a 
1 
Ihe s 
ines n Cs \p 
Ford. i C ( 1] ( 
na « ¢ ( I ¢ 
— ( ( 

r ( - 
ire t ) OTe 
Suggest r 
Set t 

( 

1 
= i re ss 
compat ic re 


ed to re 
tions het een the Mustat 


r¢ veen the two col 


pt rmits ap 


i, madea 


{ 


Prize for Scientific Essay 


United States ( 
Belgium, reports that 
oineers, gra é 
Institute, has recently 
tions governing comy 
during 1911 

This prize, consist 


150.000 frat 


iS TO he ivi ard d to the 


present n the = scientific 
progress electricity 
ticles n be written eit 


printed or in typewritten 

The jun will be ten el 
and five other nationality, 
director rf the Montefiore 
each contribution must be sent 
e la Fon 


Liege. 


taire-Archiviste d 
Rue St. Gilles, 31 
191] 


f e le 
rm 
e¢ 
al er 
; 
r r 
er 
renc! 
‘ 
) 
N Tle 
~ 


ute Twelv 
postpaid ti 
on Georges 
loium, befor: 





‘we have ad ypted 
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Who : s Who in the Telephone Game 


S : ry oh ne = Hgts. Facts and Fancies About a Man 
nfirm this by You Know or Ought to Know 
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Foreign Telephone Communication 


CANADA. 
rding to Consul Frank Deedmever, 


and supplied from the Uni 
176 subscribers 
struments, and an independent fire 


tstown, Prince Edward Island, telephone communi 


nN 


] 


cuit, with nine telephones. 
north to Corozal and Conse} 
Punta Gorda, 90 miles, 11 


between Nova Scotia and Prince Edward Island 
ill be established in the near future. The Maritime 


lelegraph and Telephone Company of Nova Scotia has 


ymmenced work on the laying of a cabl« 


veing used fo 


Northumberland Strait, from a point known as Wa 


} 


‘he use of the teleph 


terside, just beyond Carriboo Island, 9 miles 


ee ‘ 


wn, Prince Edward Island. The distance is 


7 
The Nova Scotia telephone exchanges hav 


: ; ge will soon be established 
ictou, Nova Scotia, to Wood Island, near Charlotte 


telegraph and 


nections with those in New Brunswick, Portland, 


ts in the United States to Prince Edward 


.oston, and thus communication by telephone frot 


aide fos : 
soon be had Chere is only one other cable c 


necting Prince Edward Island with the mainland 


is owned and operated by the Anglo-A 
lelegraph Company [n past years when tl 


ard Island was sever: 


j 
A 


mpletely cut of during e season when na\ 
losed from all the world. The lavinge of a 
“att. whicl ’ 


sable, which it 1s understood also carries telegraphi 


vires, minimizes the danger of complete isolat 


I 
-] ] ss 1c hereafter 
ciosed seasons hnerealiter. 


Che Prince Edward Island Telephone ¢ 
\ stablished telephonic connections wit] 
is province. The telephone is found 


ses. The rates now charged for telephor 
, 
| 


e on Prince Edward Island to farm houses 
per vear; in the cities and towns $18 per vear 
party line, $20 per vear on a two-party li 
) 1 . . 
$24 per year on a special line. Long distance 
| ¢ nan ) miles trom the excl in 
) 7 
2 ents > minut S nversati less 


SPAIN. 
nsul Edward |. Norton, Malaga, says tl 
ree cities in the district of Malaga have pub! 


ystems, Malaga, Granada, and Alm«e 
+ ] } 
stems owned by private parties Che 
( ( ep! es 1 three 
x Popu 
tion 
131,300 


75,000 
47,000 


5 Of 
1 
| iD le Snows tie Nn 
( din users 
Ma aga ( nad 
4 4 c 
$1.44 $1.2 
1.83 
9 ao ~ 
Qf 
1 


stan sac . e. 
; ; A , 
| ( apidly, and there is li 
ipmel! DU 1pT es 
: ‘ P 
( ibles, insulators and 

Cl 4 ) nt 

] DURA 
\\ \very belize states 1 
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Digest of Foreign Telephone Literature 


Translated for Our Readers 
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| guring the costs of wire, comparing it with nary subscribers line by the usual call signals heir 
e cost of copper as standard, then one kg. wire must _ service is very troublesome, as long as only the ordi- 
st only nary cords are available. With the rdinary pull 
Steel. 0.23. switch, the operator can only speak with the ler, 
on. 0.28. and make connections with the second party el 
Special bronze, 0.80. money has been dropped in the slot. It is n sary 
Bronze, 0.93. to call the second party with a second pa rds, 
Aluminum. 2.30 and after payment has been made by the firs ty t 
Spree-Aluminum, 1.96 make the proper connections by excl ang 
; : ' When we consider that five operati ( 
Much as 1 kg. ot copper wire he us “a , C Upesat ; 
- pertormed Dy the perator DeIore final . 
luminum would be about 40 per cent that of Spre« ae , 
I ¢ ’ 1X t + t tir? > 1 T¢ ke T 
1 ‘ ) om i 2 eo ! . ee ge rr made, we set nat more time 1s taken les¢ 111s 
iluminum about 20 per cent saving as compared with - 
t of er than necessary Che main fault in this syste s the 
‘ “OSt OT CcODpDer. . - 3 
| | PI 1 Maa : ~ os ’ ise OI tw ) cords, and the necessat nt ¢ 
n electrical conductivity copper is probably s 
+] ‘ : 7 z- ‘ iia Of plugs t! hnal connectior1 
pel he other metals, but even with that admis- Sy ; 
: ' . 3 acet he following swit system is S : 
SI the saving would still be 10 to 30 per cent. ; > : 
. “er “Es a ae Oa [In the main it consists 1 pera eing e te 
ir correct wiring of transmission lines tne Cor 199.3 . , 1] , ° 
. . connect the allied party wit! e caller D I 
( eures are the following, the span between poles , wer a . a 
C ikke is 330 feet ' ni — ~~ ’ . 
nree pi ns Lime 
aon "3 | \—An initial posit pressed d 
Tens. Str. Sag Tens. Str. Sag ‘Tens. Str. Sag.'Tens. Str. Sag 
lb. 8 Ib. sq. i in. lb. sq. in b. sq in : : 
Ste 35,500 15.630,530 18 (25,844 21.620,022 27.6 ( \ er , oc i , 
Iron 8 662.0 61.6 7.810 68.4 7,100 75.2 6,390 83.2 ga ; 
Bronze (Special) 26,554 23.2:22,436 27.618,744 32.814,626 42.4 ros \ Ss ‘ ns - d 
Brenze 17,608 36 «614,768 42.812,354 53.210,082 62.8 ker he pe ts Spe € 
Coppe 13,348 17.211,360 55.6 9,798 64.4 8,378 75.2 all : Es F 
\luminut 1.562 122.8 1,491 131.2 1,420134.8 1,278150 sa . __ 
Ss] Aluminu 6,106 32.4 4,402 45.2 3.550 56.0 2,698 73.6 pera I ( ius 1 ( ne 
[In the ediat $1t101 ¢ 
\ I S 1S pDetWee! aTl S metals ré carding entirely ~ I ml @< el n 
1 7 
mie nical efficiency, give th llowing tab! € Ke dt Pos 
e poorest metals e the value of | ( nat p S11 
: oe a = a ale a eee cena ae 
( r ne Liue OT ¢ \o% le : . ati I 
f 3% Sp f 330 fee r mm é t ( n end \ 
Te l ( ¢ mn ( V eC mit T . I 
e ques ( the | in thi : iks 
Q rx Load otre 7 
4 as per spe r . ne ¢ 1 ( é 5 ( y r re 
[In fir th king « it 
[ro 2 6 enn 
5B e (Speci 6 9 6 14 ug, s can st the <« [ , 
Br ¢ j } 5 91 he rs © ) 1 C L 
Cc 4 ) + } ] nt 1? ¢ ¢ s] ( I 
\ inul 7 ) “4 
Q \ , {1 - ) 1 sides 1 e Svste requires a « C da 
, 1 . 1 CKI1 ¢ call dq su I 
siderations sts lead similar results. Ot SN Reg ae by , 
oe ense in to eliminate clickins ; a 
e. differences temperature and local conditio1 ps gaceecce 
, 1 - ‘ ¢ i Statior im ils bt I m 
ce between poles (span), contraction and ex 
] : rré 5 I | ( t tiONs 
nust all be considered in dete ining th 
nectit 
ré r S ¢ d 
7 | ] Yr? 
Summarizing our bservations we me ft ( ; 1S Us MUSSINS 
lusions oe plug wing over proper rocking ke 
; . , r > ec fat hic iT ma ylling 
Light metals are so much cheaper than é ‘ 4 — — < 
1 1 o 1 } 1 Ty< ali 1o ,I110 
at wher span would be too great for then aly | ans pig. 
uld be cheaper to place more poles, thus lessening — : af yr: mates e one 
e span, and use light metal wires instead of copper sce ai pert} , 
. ‘ ° ° ¢ *“ 4 nN cle 1 ) 
> 4 onger spans it is advisable to use special nd 5 ; ;, 
P 17 . . 1: } Speaki! vith sired part te ) > he 
aluminum wire, like Spree-aluminum, rather than ordi- | :. ears ith desired party 
ry linum Spree-aluminum is mechanically ‘* ¥ 
ju nt to hard-drawn copper and bronze. It is - Poet _ 1. 2 —s 
ey in uiry position, and releasing the k 
eapel! 1 coppe r. and will be sO. as long as pure ik . r ea se a 
~ ? ~ f mT) “Ts T OT TN T) T1 “ i ‘ neo 
luminum 50 per cent more expensive than copper wag nee ote " 
kt [ hy / q TS hrift . sci ee Serene P sit - 
Che ds can be used for ordinary service a ell 
: riba ANGI ; as the at itic Service ind exchange of rags 1S 
WITH ro" IONS. ° ° s 
WITH PAY STATION eliminated s system is inexpensive and has been 
| connection lines of automatic pay stations are sed erlin exchanges with succes irc] ir 
ected and operated in the same way as the ordi- Post raph 
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; j se A 
By H. A. Douglas 
3) elating 
d in our switchboard that wl us¢ : btaine VV ¢ re able a dis e 6 
is perfectly dead until a connection 1s mad vitl vour question as 1 insure s ess ane Lie 
inot when it comes up clear and alright. What is th we ; a Sak al — 
al ynditio f It seemed to y out all Ol 7 wich you Call signa is . ca 
F.M R We would, however, call ( 
ony ' cently patented circuit and device for the purpos¢ 
KNOWING the circuit of vour switchboard ser. we . . P , 
: ‘ : Sa et : a 8 neutralizing inducted disturbances elephone lin 
rather your cord circuit, it is somewhat difficult t 4: te 4: ry Re 
# e ar paralleling high potential circuits. [he patents ( 
inswer this question positively. ; : aoc aie Rago ype 
\ : . - tion were issued Sept. 6, 1 10; Nos. 969,498 and 969,4 
do not state what kind of a board you are , . = é, : “ir , 
. . : ; 1-11: e by C. F. Scott, assigned to the Westinghouse lec 
operating, grounded lines or metallic, and as there ar¢ - , ; , 
. e ie ae lanufacturing Company. Descriptions he 
so many small things that cause troubles in the cor 1.4 on ae ; . “D 
eee , patents will be published under ie departmen 
ir hat only can be located by a switchboard man T4301 x ge la : 
' . payin Ss a cent Telephone Patents” in TELEPH« ENG 
yn the grounds, we find we cannot hazard ouess as Did: . oe “Ind Di 
- * oe id you read the paper nductive Dis 
to the source of your difficulty. yan. ee “mir 
i a : = n Telephon: ines,’ which was read _ betors 
lhe trouble is undoubtedly in some of the con : — a 
8 “ee : . : nerican ls L¢ I miectrica lwineers »¢ 
t] , \meric In f J trical Engineet © 
nections in the wiring or keys in this one cord circuit = ; ; ie . 
rn P fe ye . Ce 1909, by J]. B. Taylor, and published in Tet! 
and uld be found easily by testing or changing “f . "ey 10r\ 
é, , ple . NEER for November and Deceml 9 
the rd to another place to see if the same thing hap 
pens. Perhaps the cord is reversed and causes thx 
trouble complained of under some certain combinat \V 2 
of « nn tions é Wie }1 
th: wi 
ry P ] 
it 11 change 
ve 9 telephones in series on on We S ( detected ( pl 
v you suggest simple way to boo ip the ele. lvte ; 7 us damage had 
ur lines, which is necessarily cut down greatly , 1, 1 1 ld 1: 
Lal! , 1 . 2 tne pla es ( il¢ ell § id das c 
P 80-ohm be to talk through? On 
1, eee: t it its nor ed ‘ c 
oO piac thin snee¢ I ¢ ppe l€ . . . ~ 
11 each _ ring il, that woul 1.80 
npr Please tell | os es 
H ( 1 ‘ 
¢ ne ( qs ircet ul ni 
\Ve do not believe that placing a nol agi ead pré ‘ t¢ 
he nd the coils would give vou the desired r s follows 
sults. We would suggest that you bridge a one n In g 
nd across each of the 80 ohm bells-eon ( rd S ipaci 
Ol ( and see if you do not reT better res Ss 1¢ ( sli l é 
1smiss without materially affecting the rine : e sulp 
n e line els 4 wens 2() 
s is about the only way which we believ« s jsolate S d 
Cal ) st the talking qualities of the line with: y S esistant 
hang o bringing telephones or bells—with con well ty ; ced ' 
densers bridged as suggested you may have some the hath 1] : wy 
oul m lightning discharges, but with a properl - ey 
id ern condenser we do not believe this ub cal 
* * +. ( © ss 
inl “¢ ( i 
p “1 a p 4 ; ‘ \ 
which parallels a high tension circuit quiet : . ; 
which I had in mind is one sre the i erectroly . . 
three phase transmission line 30, volt shed an 
1ected at the devised nection grounds org c ‘ 
The telep line will o be placed « a ae al 
s the t1 nissit line and separated by ' : 
g ( It ll very likely b ecessal 
1 1 it is desirable t 0 g 
~ i ‘e selecti signaling en S ( e | 
omplishing this central offic tive ' ; 
‘ oP be ach 1 tane } el " , — 
| d push butt _teleph a 1] 4 
le t yp at the n mice \\ 1 
will be p ssible t o¢ S ( S I ( ~ 
nditi I ! 
t S dit F eal S eely 
1. | 9 Tf 
T)T ¢ ( le re TY ] ~ I 
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W hat One W oman Thinks 


By Sarah Elizabeth Brown 
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er the magnanimous offer. They have a great 
heme in New York of installing p. b. x. boards in 
artment houses, office buildings, bachelors apart 
nents and all other places where the contract agents 
can slip one through lhe New York World tells us 
that the scheme finds many takers because the land- 
rd is oftered 10,000 calls per annum at 3 cents per 

le charges his tenants 5 cents per call. It looks 
like easy money and he signs a contract [t is adding 
lass” to. his investment and class is pretty nearly 
erything to a New Yorker. Now far be it from me 
hint that the New York Telephone isn’t on the 


uareé hey have been dragged through and aré 
subjected to all the petty grafts that politics can it 

ent hey have been investigated from manholes t 

of and back again by every sort of a committee that 


a metropolis can conceive, but they always come out 
‘lean-handed. It takes cleverness of a high degree to 
render telephone service to 10,000,000 people and pay 
idends Chere are no drones in the organization 
ls high in tl ssteem of New Yorkers 
vy something about contracts and 


f 
f 


there can be no mistake about salesmen. A salesman 
does not intentionally deceive. He will, during his 
llir Oo arguments, tell every essential detail, but bless 


1 17 ' 
} 


e will lay it down hard on the allurements 


e apartment p. b. x. contracts offer 10,000 calls 


3 cents—S300 per annum They also exa 
4 ] oat ~@, + . Nae 6 oe 
enta I $24: three LI inks at )/2; 
“ - he + “7 
tensions to rooms at $6.00 per each. This figures 
) ¢ 4 F z 4 17 
S696, a hair less than seven cents per cal 


AE” a ee er ee Oe Estat ate, 
e€e does = 3 qaiorad get OT With Nis o-cent Service 
elevator bovs usually tend the board. whic 

' 


nducive t d service If you live in the apart 


nd nt uur friends to know that vou have 


| ne, that sts you $3.00 per vear, but the lar 
J) nos pleasant diversions 
t " York is to go to a hotel dow 
( S Everything is open an 
ills iy zone afte ten cents 
I I call vi art Che 
elve stories up, but he al < nes 
K wn ( bre K his 
ed away, I iS 2g ( t 
king up the next number, a erie 
S elbow ith his little nickel trav, bu 
evon our zone—the fee is 15 cents 
10 cent r the coon! It must be great. I heard 
ne of Carson-Pirie’s salesmen. tell John 
vgoods dealer, that he spent $3.60 in a1 
nd ten minutes to find out he hadn’t a friend 11 
ter New rk. He had an ingrown grouch against 
said it was cheaper to hire a taxi by 
beat that telephone game. I’m think 
e Public Service Commission will have plenty 
aS | 
* Kc 
n, president of the Tri-State Tele 
ne Company of Minneapolis, through his attorneys 
o tl harter of the Northwestern Tele 
inge Company be forfeited and its corps 
I 


yher state be ended He als 


cense of the A. T. & T. Co., in Minnesota, 
ye annulled and that it be prohibited from doing 
furthet usiness in that state. He wants the 


strain both companies from buying out 





oh 


right 
pendent 


oO 


r acquiring contr 
competing tel 


1 


ling interest 


ephone system 


it is inferred that Mr. Moulton prefers independent to 


Bell competiti n Che tr 


purchas 
alleged 
the Wir 


[ may | 


1 ° “11 
blowing along at will give m« VICE 
is worth [ don’t want detame ind 
} lL ] + 
phony. It is the business tha : ee s 
yn my ible 365 day 1 veal Ill s 
that’s mine for twice its value 
WV ( uldn T do 1e Ss T a C ( C1IT1IZ¢ 
1 ‘ + } , 
hardly 1 Sale€ il ead a Dil¢ I 
, | talact ian 
iny patience I elepnone nat \ 
court to p! ¢ tT - bad ess 
né If ( dependen , : 
E 7 
States and ( could be sold 
actual es methinks er 
nore pli n] 3”? P 
Pa x + 
lheo¢ e N. Vail is preside 
1 Telegray Compal © 
ent ot na i nsmission ellig« 
ime oO} | e i id¢ na iS ( 
i 
S he a Wes ¢ I o 
f surplus, ste str n¢ ‘ 
: : ; 1: 
dividends Vester! n S lis 
ere t] it 12 el] De Ce! ited | \ 
yanies and ( e publi ili 
7 | 
stockholders los pe rlue 
1 good plan ; es 
ipon acquirin \\ lL. & 
orps ( int s | enginee 
hem to ’ ev | 
' 
indings were st a Oo 
ished. I} ¢ m¢ 
dep! ‘ o ot 
ent r itl d 
edit Sic ( i] ¢ snes 
‘ 
ide p ed ( 1 1 ( 
surplus chrank ¢ Out Sod.OVO OOO 
plu hra { 
may n r S ~ 
19ve Drus 
| \J ( 
I | 
een 9 K ¢ ) m¢ i 
te nes ¢ r ~ k1 
re ] 1 al 1+ ti lat , 
VU € KICKeCG ) c secs S| ¢ , 
” : 
Our corn S id have er 
was not in ( W « ered 
, 
en y¢ led S ( re pecause 1 as ary 
he frost w ‘ nd 1 iS a seas 
7 | 
19 along ¢ o ( 
guess \¢ ( K\ Dé pic tarine Ss 
rolks. Ita es out righ nough s 
vell ) well 
x 
\ t= | Ss ( Indepen 
17 . ‘ 
Compan ( i county i acg e 
interest” 1 Central Unior1 Anvbody <x 
n r do some restra o Ss 
rs 
l é \ van e 


e of the Winona 


by Mr. Moulton th 


1iona system—S$50, 
ye 12nO0rant Of son 
eee 


iider in < 


who will vote to sé 


a the Bell paid 
00 more thar 


le OF the tacts 


i fine independet 


ll it if a bona 


t 


ouble arose over 
Telephone Compan 
$100,000 for 
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The Law and the Telephone 


By E J W enner 
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The » Telephone Receiver 1 in Shop W ork 
qT 


By Howard Stratto 
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Public Service a Public Trust 


H. M. Byllesby & Company, operators of publ 


itilities in many cities, have issued a circular to 


‘employes whose tenets are as applicable to the tele 
e business as to any other. Arthur S. Huey, vice 


ae ae hia 
Nor Of tne cir 


resident of the company, is the aut 


reads as follows 





) AS PUBLIC SERVAN1 
members of the Byllesby organizatior u ar 
in the true meaning of the term 
is particularly important that every officer, every 


rtment and every employee, of whatever capacity, snot 





s fact and regulate his conduct accordingly 
ch o1 f us owes his employment to the publ 
It ll municipalities where we lectric, gas 
itie t] people h 1 Our organi 
1 Ti I es tial 1¢ e ns ‘ : 





t nd rar j \I ' 
Dp S ( S Q ed I s 
( n\ 
r i t 
r eSé 1 [ vi 
] r ry] r nly | 
\ ) npioyet hiy t ing 











] e wl ( S 1 m y st is { 
t public best 
] 7 7 nt L sf a7 r n 7 
pplies in all departments of th perating organiza 
equally to the managers, the stokers at the g: vor 
inme! n their rs, the engineers at the power ise 
tl iffices nd to those engaged ruct 
e! id luties 
creat extent our organization is judged by the mann. 
] } ] Pe 71197 ~ sat 
pl I ore, you must cultivate genuine cou 
e patience and forbearance on all occasions 
hos letail f the servic which the publi I e g 
\ ile ¢ lv \ 1 elf 
} vit] y} me 
tact 
P inquiries natic 
it ( nprehensive If y { é supply 
rs lf the q ¢ 1 é Dp s l 
\ . nossible the pe 1! t 
} ' 
( fur he pub rf 
2 } ort s il er as vor 
ephor is especially eas ° 
= 
( “ , decent ¢ due fu 
| c b heerf S pring 
I please, is vi é 
\ ' dvar imself in popul 
re tha pit t 
ae “+ 
B f g nne ( illing sf I 
p tact betweer om] y and itt 
sequ ( ss the riginate deep-s 
; , ligations publ S ice 
T =] ] + ral + + 
| ec Cal nda 1 S r tiie 
; eld ’ ever meet e Dp bli ‘ f \ 
\ ies in helping back up rej tion w 
ictual performanc 
[he standard of the service should be guar 
I st lard of the food supplie table 
ptions to the service should be mad matter t 
r \ ) nom tft Ss \ | ) is 
rtmet : : rons d public sho 
y lered bef ( re made light 
sanpointt d lissati 1 9 } nd 
( ( ec ecessarily Deca 
: 
1 gligent, but t press up you the import 
i f patior d t ssist y n understar 
\ { the ¢ bers t org iza 
ersonal belief t there does not exist ral 








munication will be esta 
Denver, 2.200 miles. Phantom-l 


t ne ~ i ce tr 
S efttort vard new ni¢ 
S 5 ‘ 1 ( r 
t he conte t ( il; 


caring for 

signal wires necessary for the 
railway, at points where its 
V « by drawb ida has ( 


>- +> 
35-pair No. 13 
1 1 , 
nsula ) WV ( 
1 4 » 
s, and the other a 45-pair of 
‘ ‘es : aT 
Ins atiol D I ing ti¢ 
1 
le wrapped, an 19 pairs 
, 
le pa S l y 
| ~ 
> | ) 
loved | e 1,2 
le ( 11n r r 
, 1 1 ) 
Die [ S r ( = é 4 
~ ~ Ta | on | 
Tit Ove is W I 
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the bells installed giving a clear, | id r. daAliIng 
the operator’s attention instantly, so that it could 
be overlooked his resulted in prompte: 
by telegraph, where only the clicking th nde 

ins er etimes delaved det nd 

ms b l ( ret lé€ bli ) 

und e rely eliminate e bi 

\s s s nth, the « ipme! IK 

lle divisio1 msists of thre ispat 
Corbi IK Knoxville LO 
stations: | wal lent 
niles, 1 IS stations: and Corbin, K 
lent 165 iles, 36 stations it ( S ( 
Pine mountains to Gatliff, Ky., a distance of 12 miles 
» Marysville, Tenn., 3 miles, and to Jell 
miles: also over the Wind Rock brancl 
telephone from Lot to La Follette, 24 miles 

The telephone apparatus for the Louisville a 

Nashville Railroad was furnished by the Western Ele¢ 
tric Company, and the Gill selectors by 1] ed 


States Electric Company 


Rockford & Interurban Electric Uses Telephones 


Determined to have the best possible dispatching 
system for its lines the Rockford & Interurban Com 
pany, Rockford, Ill., is engaged in rebuilding its tele 
phone line and already has it under way 

This will require eighty miles of new metallic circuit 


ind about fifty new telephones. The circuit will be bare 
valvanized wire in the country, and insulated wire 
inside the city where it is likely to be damaged by 
trees or other circuits 
he dispatcher’s office will have an entirely new out 
fit witl ( ver) device for Cda> ind pre pt yperation I 
he line _ tire nst ) 
prove i LK O is 
) itive KOSS 
“>< I 1M1¢ 
‘ 
I ~ ( Ct < 
¢ = ( \ 
nsmitt h the maximun é 
a ec will he re ed to a minimut 
| ephone bat t é é 
Owe nd will be g h rey ure 
er to keey n in operat ] tl] vill be 
Se, r ial work. leav o the ew wires yr dis 
alk ng ar Phe old Ie Is \ ible 1! 
1S¢ 1 Die s on the lew int it any t ¢ Witl 
two sets \ ( it is not likely oth ) e out T 
rcle ( i ( time 
he total valuation of telephone lines and prop 
erty in the state of Indiana, as fixed by the State Board 


of Tax Commissioners on appeal, is $11,146,832. This 
is an increase over the valuation in 1909 of $1,050,558 
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used for connecting the telephone set to the different 
sets of patching cords, and the two middle ones for 
connecting the telephone set to either the train or the 
message wire. The cord and plug to which the tele- 
phone set is connected hangs from the middle of the 
bottom of the blocking set. 

On one side of the set is a pair of cords called the 
block cords for patching adjacent blocks together. On 
the other side is a pair of train cords for connecting 
a metallic and a grounded circuit together. The re 
peating coil is used in connection with this latter pair 
of cords. The telephone cord may be plugged into a 
jack, as above mentioned, which will bridge it across 
either of the above pair of cords. 

This set, of course, is in almost 


constant use by 











Way Station Equipment, Southern Railway 


the way-station operators for blocking as well as fot 
taking train and, 
located in the most convenient spot for the operator. 

\ll the 


blocking sets and the apparatus on the mounting board 


orders and messages, therefore, is 


wiring between the telephone sets, the 


is carried in twisted pair wire laced into the cable and 
fastened by leather straps to the walls and mouldings. 
Two telegraph circuits are also brought into the test 
panel so that they can be tested, opened, or patched at 
that point. They loop through the peg switchboard 
from the telephone test panel. 

The terminal apparatus at the message operator's 
desk in Greensboro is shown in another illustration. 
It also is thoroughly protected in a similar manner to 
the’ way-stations, and it also has the test panel for 


making patches and simple tests on the line. The 


TELEPHONE ENGINEER. 





VoL. 1V, No. 6. 


cabinet of front of the 
operator, and, as will be noted, the message operator 
on this equipment employs a flexiphone and head set 
rather than the ordinary chest transmitter which 1s 
used by the dispatcher. This is because the message 
operator is not in constant attendance on the circuit 
Switching arrangements are provided here, as well as 
at the dispatcher’s desk, so that either the dispatcher 
or the message operator can put his telephone set on 
either circuit 
tardation 
are used 


sending keys is directly in 


The telegraph relays, condensers, re 
coils, and other apparatus 
in connection with these dispatching circuits 
for sending the current out and choking out the noise 


auxiliary 


of the impulses from the telephone sets, appear on the 
terminal board, and it will also be noted that an exten 
sion bell is provided for both the 


circuits 


train 
order that the 
operator at 
nnected in on the circuit. 


and messag 
his is in 
ring up the 
he is not c 

The 


patching 


> 


way-station ma 
Greensboro, if for anv reaso1 


conditions under which the telephone dis 


system on the Southern Railway are oper 
ated are verv severe, and it speaks well for th: 


acter of the installation that practically perfect servic: 
heat 


is being obtained over the circuit \s was mentione 
in the beginning, the telephone circuits run, for the 
most part, on the lower crossarm of the Wester 
Union pole line Chere are on this pole line ddi 
t10n, eighte¢ ( egraph ( its en ot! \ ch 
working quad, and a pole line carrving Barcl 


raph circuits parallels t 


tion for a large part of its mileage. The lu n 
from these sources, which would naturally be exy 
O be >c VETS, is eg igible 5 7 SS1 ( s ( es 
hear the Barclay circuit operating, but so f \ 
conversation is not interfered with on the tele 
circuits. Otherwise, the circuits are absolutely, 
his is loubtedly, due to the careful mannet 
which transpositions were mad Every transp 
tion pole was measured and marked before cons 
tion work started, and the lines are, there ( 
tically perfectly balanced. 

The operation of the telephone system on the 
Southern Railway was entered into gradually so th 
the operators became familiar bit by bit with the har 


dling of the instruments and the associated apparatus 


The blocking equipment was installed and cut in 

service ver a month before the dispatcher’s equip 
ment was used, with the result that by the time th 
operators came to handle train orders on the telephone, 


ighly familiar with the use of the spe 


apparatus employed on such circuits 


they were thorot 
cial telephon 


In addition to educating their operators gradually 
to familiarity with the new apparatus which they have 
to handle the Southern is pursuing the policy of giving 
the men all the information possible regarding the 
equipment with which they are dealing, in order that 
they may understand it and that they may give the 
most intelligent service possible. The policy of differ 
ent roads varies in this respect, some not trusting their 
operators 
lightning discharge, while others, as in this case, be- 
lieve that the better the equipment is understood, the 
better the service which will be obtained from it. It 
is, of course, the general practice everywhere not to 
permit operators to use the test panel, except under 
the dispatcher’s orders, or in case they find themselves 


even to clean a carbon protector after a 
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Study of Telegraphic ‘Transmission 


By Frank F. Fowle* 
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2.303 ] nN l+ « tT 2 
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Db 


i¢ POldl relay 1S 


differentially 


ie artificial line current must be taken into accou 
“his rent would be constant if r’, were zero, but 
us is n he case in commercial practic: Che arti 
ficial line current is a maximum when the batteries 
ire in normal opposition and a minimu: vhen they 
re in conjunction 
When the batteries are normal the « ent in tl 
line side is less than the current in the artificial sid 
he difference producing the magnetization whicl 
rows the armature against the back-stop Wher 
he distat battery is reversed the line current i1 


reases 


siderably and the current i 
side diminishes slightly, the net 


the artificial 
being that the 
exceeds the artificial current and 


result 
ine current 


the mag 


netization is reversed, which causes the armature t 
move Over against the front-stop or local contact. The 
net resu vould be the same if the current in the arti 
ficial side remained constant and the change in the line 


current were 
hange in the 


increased the amount of former 
in the artificial side When the 
is zero, the current in the artificial sid: 
and the 1 


an - Pas D ; 
rimate ‘ lone 


by 
‘urrent 
resistanc: 

s constant following expression is 
lines with 


veryv ap 
pro maximum 


ir ikage 


Ip I,’ /; Ip 05 


Phat is, if the 


example is 030 


in the artificial side fo 
ampere and the normal line current is 


current 


O25 amper he maximum line current will be .035 
ere { imately. The magnetizing current will be 
00s re h case, once positive and once negative 
ie throug ne of the half-windings the relay 


Chis expression (63) is also approximately true whet 


the resistance is not zero, but /r is not then con 
Tan 
‘ ' ] + ] | 1] 
> le tha 1¢ reia\ WI act positivel 
rent imperes through one half-winding 


Ne ] | Ip Ip 05 

When /p is nstant, the ratio of the line current 
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tTerTry, a } eVe sed. ic 
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But when /p, 1s not constant, (05) may be subs 
tuted in (66), with the result that 
° Tp Ip lp l, 
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é | 
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I ess I 7U 
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} d 
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R > 7 a 
( (2 
R 4 r 
ler ¢ S ( simple express 1 
approximate simple expression ex!s ng 
vith mawx un eakage as I VS 
R A + 7 i3 
sv long line is meant the longest workabl 
fa ven resistance, with the maximu! é eak 
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ent cas¢ 

Ouadruft lorku The ditterenti juadru 
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ion of a differential neutral relay, is the systen 
ceneral adruple transmissi nd forms the 
subiect of the theoretical discussion which follows 
It is operated by current reversals, with two current 
strengths. The polar relays respond to reversals irre 
spective of the current strength, while the neutral 
relays respond only to the greater current strength, 
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which reduces to latter requirement should be sacrificed so fa 


sary in 


2.303 x ; i a , , ceo 
/ « log ( ) 89) cuit of the neutral relay should be designed 
B charge and build up quickly on current revers: 
ure will not f 


n 
30 that the 
lhe line length in this case is the same as for the 
first case, given by (83). Expressions (82) and (88 
show that when e« O, or the terminal resistence, 
Q» equals the line resistance A, the value of @? is the 


But it is quite apparent that the line length may be so 


esponse 


t 


rdet 


armatl 


meet the for 


reciprocal of p and is independent of the line length. Railroads of New England 


‘mer. The m 


No. 6 

neces 

ic Cll 
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iS, Si 


all back mom«e ntarily 


, o¢ » \ 
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ing so excellent that the work is transacted in fully he No. 62-A interrupter, a closed view of which 
fifty per cent less time and in a more personal and is shown in Fig. 1, is intended to be mounted normally 
satisfactory manner than 1s possible with the tel upon the wall in a vertical position in the same mannet 
graph as a telephone set. The set is enclosed in a neat, wel 

Che two circuits specified were placed in commis- constructed oak cabinet, provided with a hinged covet 
sion Sunday, September 4, and their operation has beet [his cover is provided with a glass window, throug! 
entirely satisfactory. which the operation of the mechanism can be observed 





An Interrupter for Railroad Telephone Work upon the base of the cabinet and is readily accessibl 


\ new interrupter, designed especially for railway 


telephone service, 
by the Western I 
nown as the 62-A 





owers where the operators are so busy that they do not 

have the time to call other stations by means of a hand upon the number of bells it is desired to ring 

generator. It is also especially well adapted for use o1 recommended that five dry cells be used, which will effi 

ard lines where several telephones are connected to the ciently ring fourteen 1,000 ohm ringers, or sixteen 2,500 
és i 





ame “pair of wires, 
class of work, but 


work, as the signals, 


he made ver\ clear < 


when the cover is closed. The mechanism is mounted 


adjustment, test and inspection 


The inte rrupter is operated by meat of a k 

as inst - ace ; arket ; ™ 

has ju een p wced on the marke push button. which closes a battery circuit containing 
lectric Company. This interrupte: o eight drv cells. The number of cells necessary depend 


is especially adapted for use in block 


s ee f 
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ohm ringers on a line of 500 ohms resistance, an equiva 
lent of about a thirty-mile metallic circuit of No. 12 B&S 
opper wire 

The interrupter is so adjusted that it responds at 
once when the key is pressed, closing the battery circuit 
[his insures a very economical current consumption, as 
the interrupter is only in action when the battery circuit 
is closed. The mechanism is practically noiseless and 
sparkless. All circuit contacts are of platinun While 
the mechanism is very sensitive, it 1s built in a substan 
tial manner which insures long service an 
tenance. 


The circuit diagram shown in Fig. 3 shows the 
plicity of the circuit and the ease with which 


‘onnected 


’ 


the Evansville & Terre Haute Railroad Company 
has purchased equipment for a telephone train dispatch 
‘ircuit between Evansville and Terre Haute, a dis 
tance of 110 miles 


Gill main line bell selectors will be used for signal 

' ing, the dispatcher being provided with the new Gill silent 

Pr varies Mecha calling keys There will be twenty-seven train order 

{t'as.not limited, however, to this offices on the circuit and each will be equipped with tele 

is very efficient in all code ringing phones for block and train dispatching service. Tele- 

due to the sensitive mechanism, can phones are to be installed at blind sidings to facilitate the 
ind distinct. operation of trains 
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Railway Telephone Problems Solved 
rTRANSPOSITIONS. 

In the laying out of a general transposition scheme on the 
A. B, C. system some telephone companies specify that the line 
shall be divided up in sections, that is a standard transposi- 
tion section to consist of, say, 42,000 feet, transposition poles 
every 1,300 feet, etc. What value is there in laying out the 
line in sections, and what difference would be made by con- 


tinuing the transposition poles the regulation spacing of 1,300 


feet over the entire line, the line being of any reasonable 
length?—A. A 
We are unable to see what advantage, if any, 


change in the standard trans- 
position scheme, which known and understood by 
all construction men, and such a change would, we 
believe, only lead to confusion and trouble. The lines 
are transposed at the regular transposition poles every 
1,300 feet, and at the end of the transposition section 
all of them are brought back to their original position 
on the crossarm and the pole marked or designated as 
“SS.” This makes it far more easy for the constructor 
to follow out and maintain the proper transposition 


would be gained by a 


scheme, which we do not believe could be done satis 
factorily or properly by doing away with the section 
schem 
rIME SIGNALS. 

How will we be able to give time signals over telephone 

its equipped with the various types of selectors now in 
general ust This to apply to railway messages on train wire 

s—B. B. 

\We would suggest that if the circuit used is such 


as to permit the use of repeating coils of the resistance 
type, it would be possible to employ them in sending 
ime signals to each station desired by bridging such a 
station desired; sending the signals as is 
done on a derived grounded circuit by taking the 
the center terminal of the coil 


‘O1ll at tne 


nnection from 


IGHTNING PROTECTION. 

\\ t lightning protection do you consider the most ef 
rain despatching telephone cireuits?—C. C. 

\ specially designed carbon arrestér is necessary 

a circuit of this kind, if the carbon type is used. 

\Ve believe that a most efficient arrester could be con 


choke or im 
No. 18 


about 


structed for this purpose by the use of a 
pedance coil made of two or three layers of 
per wire, cotton covered, wound on a spool 
hree inches long without a metal core: the coil 
protection and the instru 
should be of the 
one of the blocks provided with 
that it will blow clear upor 


placed between the carbon 


ment. The 


type, by 


carbon blocks self-clean 


having 


a \ shaped bevel itself 


every discharge. Che choke coil would have sufficient 
retardation to cause the lightning to discharge to the 
blocks, and at the same time would not affect 

the regular working of the line. 
[t is possible that on very severe lightning dis 
harges the carbons may be destroyed but this would 
bly be the case with other forms of arresters. In 
such cases, however, we are of the opinion that the¢ 
lischarge would not seriously affect the instrument 
We have known an arrester constructed along thes« 
ines to protect instruments on a toll line for a number 
f years without serious trouble, when other forms of 

protection had failed entirely. 

Some new forms of vacuum arresters now being 
laced on the market appear to be quite efficient for 


telephone circuits. 


e protection of railway 
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Recent Installations of Dispatching Equipment 

The Cincinnati, New Orleans & Texas Pacific Rail 
road has placed an order with the United States Electric 
Company for selectors and telephone apparatus to equip 
one train dispatching circuit and one message circuit be- 
tween Danville, Ky., and Oakdale, Tenn., a distance of 
137 miles. The selectors will be Gill main line bell and 
he telephone equipment will be of the Kellogg type. 

Other railroads are continuing the rapid extension 
of the telephone for train dispatching. Among them are 
the Delaware, Lackawanna & Western, two circuits, with 
fifty-eight stations; Evansville, Terre Haute & Southern, 


one circuit, with twenty-nine stations; Baltimore & Ohio 
one circuit, with nineteen stations; Atlantic Coast Line, 
one circuit, nineteen stations; Chesapeake & Ohio, three 


h 


and the Queen & Crescent, 


circuits, fifty-five stations ; 
phones. In 


two circuits, with sixty-three 
addition to the regular Gill selector equipment the United 
States Electric Company is furnishing on these 
telephone and auxiliary apparatus 
the latter part of October included equipment for the 
Great Northern, the Northern Pacific 
\lleghany Valley & P ittsburg. 


selectors and tel 


( Irders receél 


and the Dunkirk, 


Railway Telephones in Canada 
The folloiwng report, furnished by the Norther 
Electric and Manufacturing Company, Ltd., Montreal, 
' T t} ‘ 


Quebec, Canada, indicates the progress which 


railway telephone is making in Canada 
ELEPHON i 
S OS, { ian Paci R \ 
Montr¢ » Newport, Vt sp t | : 
Insta ed 1909 Canad n Pp: R 
*White River to Fort Willia 
Winnipeg to *Brandor 
Swift Curre *M ec 
[nstalle 0, Vay 
Chalk Rive *Sud y 
Muskoka t Sudbury s 
Sault Ste. Mar to *Su . 
Cartier to *White Riv 
Brandon to Br 1eW 
Moos Taw t Swift ¢ 
*Sudbury to C 7 
Grand Trunk Railway 
Toronto to *Allandale 
Burlingt Juncti \ . 
* Allanc to Nipi g | t 
1O0OS 1 ~ 
1909 
1910 
In addition to the regular way station « ipment 


as furnished above, the Canadian Pacific Railway hav: 


purchased several portable train sets in 1908 and 1909 
and 200 portable train outfits in 191( 

The Bessemer & Lake Erie Railroad intends soon 
to begin dispatching all trains by telephone between 
Pittsburg and Conneaut, Ohio 
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Of Interest to the Trade 
























recommended for central battery exchanges where the tarts at Caimito Mont 


ultimate number of lines will not exceed 500. In this will carrv twentv No. 10 copper 
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New Switchboard Bulletin , thy ana raily y, cs he 
The Western Electric Company has just issu bul pro] ul Was receive In respons 
] T 1/ ] . 1 4 1 1 ' sot " ? aw ,Av¢ ‘ 1,] ] 1 
letin No. 1014. describing central batterv, non-multip s e cable tS 
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Twenty-four Years in Harness 


} le iSt veal nere Vas instalie n 
aa is, Arkansas, a te epl © & Cl 
: venty-four years sel e in 
Cr Vis nd exch: nges \hen the 
a S¢ ces whi 1 switch] d 
ipon o1ve 1s isidered, this is a remarkabl 
( S tribute to the me ds 
( ( lephone manufacturers his 
] s Nace \ the Weste lk 
( 1 1 \ é elegy n\ vas iTS ea es 
Before the ist installation of this particular 
switchboard a new plug shelf replaced the old me, i! 
which the wood had been worn out through constant 


the switchboard plugs. Otherwise 
is exactly was manufactured 
juarter of a century ago, a notable tribute to 
facturing methods of that early period. 

he accompally 


dri pping of 
{ nearly a 
the manu 


as it 


late rial 















ing illustrations are 
front and rear 
views of the switch 


board in 


Phe woodwork shows 


question 


unmistakable signs 
of wear and tear, ve 
if one accepts the 
word of J hn 
Ieberhardt. the el 
eran electricial ot 
western Arkansas 
who installed it, the 
board 1s jus s 
eood as any yoard 
could be.” \s { 
plainly be see! he 
switchboar 
man i] . 
drop signa ) 

Kvwen thoug 

LS 1¢ res 
ld-time res sles 

~ ] { ‘ { 

oreatl dea 

ent bel Oo d 
ut todav, a S¢ 
spectior s de 
tails tells e st 
e superiori 
newer models 
ringing kevs are o 
tvpe ne loi oe Lci¢ 
\lanufacturers of 
day prefer ssi 


Clate the 


and dr 


the advantages 

this arrang¢ 
ment are so we 1] 
recognized as t 
need no com 
ment. 


\switcl 
board of this ca 
pacity 
made 
the same 


: being 
today in 
shi ps 


) ib] 
} n ( com 
ined and signal 
e1 ly conve 
en ‘ ( ( ( 
es est advat 
wes el se] 
Cs ed ( ( nd 
e ass but if 
Ws old s is 
compares I th 
rod I < yresen 
mi ¢ ype ] 
manually restored shut 
{ = I Wi l be I ind 
r¢ very ne ly identi 


some teatures at 

Mr. Eberhardt 
wrote te the Western 
lectric Company at 


St. Louis, the informa 
tion that this switch 
board, which he _ had 
first installed in Van 
Buren, \rkansas, in 
1886, was soon to be 
used again in the Paris 
exchange, and even 
after its long period of 
service Was 11 OO d 
condition serve in 
ts new location 
Phe Case rf this 
switchboard is an ey 
cellent det nstration 
f the long life t tele 
) 1¢ ) itus Be 
( rc Diace uUpal 
; 
t | ( ) 4 
‘ ] i ~ 
ever < 
—~iCa > 
Ss we de P 
he ‘ ‘ elenp 
Wireless Telephones in Mines 
ee the coal ¢ 1) pani | st | \\ i 
icle eless telephones an e the 
Fencies le ( inicati betwer the ¢ 
reCTW ee 2 leries il d ( Dal | 
special apparatus a thorough test, inst1 ( 
about 1,600 feet back at a depth of 100 I 
ind on the top of a hill about a ea 
he lines trom the instrument were connecte 
pitch-forks, driven into the chalk, while the es 
insti el the hill were connected to a fe 
tair 1 stuck into the soil. The current 
picked up and returned, and the two parti 


cated without trouble. 


Che latest British colonial report on Ceyl 
hat there are now 939 telephones in use, and 
age daily calls at the Colombo Telephone ¢ 
number 4,432 
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was no source of authority on telephonic problems. Bar- 
ton is the Bishop emeritus of the Western Electric today, 
and in his place, as president of the company, has come 
a Vermonter named H. B. Thayer. He, too, has climbed 
the ladder of experience from its lower rungs to the top. 
He is a typical Yankee—lean, shrewd, tireless and with 
a fine sense of justice that fits him for the leadership of 
26,000 people. 


E. H. Martin Invents Meter 

Kk. H. Martin, Webster City, Iowa, has patented 
a telephone meter which registers the exact time that 
a telephone is used. When the subscriber takes down 
the receiver of a Martin meter telephone, it starts a 
clock arrangement that registers the minutes used 
against the subscriber and registers as long as the re 
ceiver is down. The plan is to put the telephone on a 
minimum rate of a fixed amount many used 
minutes per year. It can also be made up the same as 
a quarter pre-payment meter, the meter auto 
matically cutting the telephone off the line after it has 
used a quarter’s worth of time. 

Mr. Martin explains his invention as follows: 

“The meter consists of an ordinary Veeder odk 
meter counting up to 9,999, actuated with a fan escap 
ment clock works which is mechanically tripped with 
the receiver hook and stopped the same way, counting 
“used minutes” while the receiver is off the hook 
Che line wire is taken through the meter and the meter 
opens the line after any given number of used minutes 
and the subscriber has to rewind the meter in order 
to connect back on the line. This feature also gives 
the pre-payment service by use of a slot, if desired. 

“The f used minutes may be, say 


f« Zz 6S 


gas 


minimum of 
3,000, and the subscriber pays for additional minutes 
after that number at end of each year. 

“The called party pays as much as the calling 
party, as it has always been rulable for a receiving 
party to pay postage on a letter answer, etc. 

“This will cure the rubber habit an the rural lines 
and the neighbor borrower. 

“It is the only proper way to sell telephone servic 
and cure the abuses.” 


Western Electric Business for 1910 


The Western Electric Company’s annual report will 
probably cover thirteen months, to make the fiscal year 
hereafter correspond with the calendar year. October 
returns, gross, were 40 per cent larger than last October, 
1909, and the twelve months, ending with this Novem- 
ber, show gross sales somewhat over $61,000,000. In 
comparing this showing with the $69,000,000 gross sales 
for 1906, which set the high record, it is of interest to 
note that this year a large business was done with cus- 
tomers outside the Bell system. This means that a much 
larger number of orders was handled to do a small vol- 
ume of business, the average amount per order being less 
than one-half the average amount involved per order in 
1906, resulting in an increase of operating expense per 


order. Taking into consideration the smaller margin of 


profit on the merchandise manufactured by the Western 
Electric which has prevailed this year, with the increase 
mentioned in operating expenses, make it apparent that 
the ratio of net profits this year will be smaller than 
for 1906. 


In telephone apparatus and cable business the in- 
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crease has been gratifying and new uses to which the 
telephone is being put in connection with forest fire pro- 
tection, railroad train dispatching and in the household 
and in the factory are constantly adding to the demands 
upon the company for an increased output. 

The Western Electric has now disposed of the 
greater part of its Chicago surplus real estate, which con 
sisted of its Polk street and Clinton street property. 
Nearly $4,000,000 which was received for the property 
will be added to its already large working capital and will 
render financing unnecessary in 1911. Recently the com 
pany appropriated $1,000,000 for new buildings at Haw 
thorne, and doubtless before the present lease expires on 
the 500,000 square feet of the Clinton street property 
which the company still occupies, it will be necessary to 
erect further new buildings at Hawthorne to carry out 
the policy of concentration now in effect 


Telephones in the Lebanon 

Vice-Consul 
reports: 

Definite plans to establish a telephone system c 


necting towns in the B 


Lucien Memminger, Beirut, Sy1 


Lebanon mountains, near Beirut 

If established, this will be the first telephone sys 
tem in operation in Syria. The persons who have ap 
plied for the 
cession to establish an electric 
town of Zahleh, in the Lebanon, and to light the tow: 
with electricity. No electric light plants have thus 
far been installed in western Syria. Zahleh is 30 miles 


concession have also requested a co 


street-car system in the 


distant from Beirut and has an estimated populati 
of 35,000 inhabitants. 
Details of the project are thus described in th: 


Lissan ul Hal, a local Arabic newspaper 


Some of the inhabitants of Zahleh hav: 
cessions lig I town with electricity 
trams, and to operate a telephone system in t 1 S 
Lebanon \ccording to a telegram from Constantinoy 
Bardony (newspaper), it seems that they hay ucceeded 1 
btaining tl rst concession, as the required lit 

rly finished and all the papers have been presented 
Board of Council. We sincerely hope that the applicants w 
be successful obtaining these concessions, as w ilwavs 
to see our people succeed in their undertakings, whi 
best means to push our country to the front 

A European business man, who is a state engines 


and commissioner at various European expositions, a¢ 
\merican consular officer that he is 


the agency of American firms for Belgium and 


vises an desirous 
securing € 
eventually for Europe for the following lines of goods 
Railway supplies, tramway supplies, telegraph and tele 

phone supplies, and special articles for the colonies. He 
furnishes a list of references which is on file in the Bu 

reau of Manufacturers, Reference No. 5686. Name and 
address will be furnished by TELEPHONE ENGINEER upon 
request. 

\ card issued by W. N. Matthews & Brother bears 
sixteen illustrations showing the use of Matthews’ cable 
splicing joints. The pictures show the process of install 
ing the joints and the reading matter gives interesting 
additional information. 


“Underground Conduit and Cable Systems” is the 
title of a catalog issued by the Safety Insulated Wire and 
Cable Company. It contains much interesting data on 
the subject of its title. 
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Brevities of the Business 








PRO 


S. Webb, manager, Thornton Telephone Company, Thor 
KY Che fLastern 
the announcement 
from Pikeville to 
truction material 


Eastern 


Kentucky Hom« 
that it will construct a local, 
Brush Creek, 16 miles, and 
Want estimates. \ddress, 
Kentucky Home Telephone Com 


lelephone 


cons 
Starkey, manager, 
ny, Pikeville, Ky. 
KY The Le and Eastern Railroad Com- 
will construct local and long distance telephone lines from 


x1ngton 


via Hazard, Cornettsville and Whitesburg to Boone’s 
d Elkhorn, 90 miles \ full line of construction n 
will be needed as well as a number of switchboards for 
different exchanges \ddress, Lexington and Eastern R 
Company, Jackson, Ky 
CORN! LLE, Ky The Big Leatherwood Telephone ( 
wil struct a local independent line from Cornettsvill 
ine Fork and Arthur to Banks, 20 miles, making long dis 
nections with line to Harlan and Poor Fork. Con 
ti rial needed. Address, Big Leatherwood Telephor 
{ vy, Cornettsy lle Ky 
CLAY ( Ky.—Clay City Telephone Company has s 
red franchises for a local independent line from Clay City 
Rothwell t Hazel Green, 25 miles, for which full lin 
structi material will be needed, including telephones 
witchboards The company recently increased the pit 
$1,000 to $2,500 ddress, Clay City Telephone ( 
( vy City Ky 
PINEVILLE, Ky.—Bell County Home Telephone ( 
k from $2,000 to $3,000 and will constru 
lepe ines from Pineville to Fourmil nd Rim 
g distan nnections will be reached with Middles 
\ line of ¢ struction material will be needed 
B ( ty Home Telephone Company, Pi ille, Ky 
I RIDGE K Phe Big | ul lel pn n ( 
‘ t ital stock fror S200 ¢t LS? CO 
( ( nd build new es \ 
f Bethel Ridge to Cor ”) mi Ma 
' ( \ddres The Big | elephone ( 
| Ridg Ky 
\ \ East Tennes lelephone 
i é ket for switchboard and construction terial 
i line from Wis i Hurricane, Freeling 
Os Gap to Clintwood, Va., 25 miles. Want estimate 
Kast lennesse re le pl one Ce mpany, Wise, \ 
K The Daisy Telephone Company was recent] 
d he by Charl Franck, R. H. Madden and other 
Dp se of building system in the county, constructi 
vhi is to be begun immediately \ full line f 
1 will be needed. The capital stock is $ 
daisy Telephone Company, Charlie I k, M 
Day Ky 
| K [The Martin’s Fork Telep Cot y | 
re d ere with “api 1 stock f $2,000 t 
ilding system in Evarts, with l, independ 
( f I rts Jonesborough and Poor Fork Clen 
thers e the incorporators Material will b 


| wn id other 
f $1,000 will, it 1s nour 1, « struct | 
endent lines Jeremiah to Colson, Isom, and frot 
| t I Gourd all of whic! will necessitate the I 


| 
1 
B tt ™N 
Pine Tor, Ky.—The ( Fork Telephone Company here 
the cap 1 stock from $2,000 to $3,000. nd 
ing is¢ tl construction of local ind 
H Il mn ile: \ quantity of new cor struction 
V1 e needed Address, Carr’s Fork Telephone Com Pag 
K ¢ 


land Telephone Company i ( 
and others who will build 
tem in Sutherland, as well as lines to Gredan 

( They have a capital of $500 

vill be needed Address, C. H. Roberts, 

Sutherland Telephor Company, Sutherland, Va 

\PPALACHIA, VA.—East Tennessee Telephone Company her: 


isec for constriction of 1 | $e nd 


Re rhe Tts 


Constru ti 


Manager, TI] 


ill be needed. Address, East Tennesse 
\ppalachia, 


Va 
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f great importance as, if adopted, it means 


t 
the work of the company in a much larger field than it now sages and leased wir 


ies MARSHALLTOWN. Jov 
Lincotn, Nes.—The Platte County Independent Telephon cil October 8 a twent 
pany has been authorized to issue $58,000 of stock for im organized Merchants’, 

} 


vements and to take up floating debts. An order was also’ pany, which recently 








ied by the railway commission allowing the Moorefield Farm — connectio1 | fight 
Ranch Telephone Company to issue $300 of new stock controlled by the Bell 
OSTRANDER, Outo.—The Ostrander Telephone Company has $100,000. 1 
ised capital stock from $10,000 to $40,000 PLA’ Mo 
CINCINNATI, Onto.—Ballard County Independent Telephone granted the | lel 
pany, Ballard count increasing capital stock from $1,800  ( t 0.000 
$3,750. hrough { 
New Hottanp, Itt.—The New Holland Telephone Com Plattsburg with St. Je 
has certified to an increase 1n capital stock of from to extend tl ne t 
$2500 to $10,000 which t net + + 
H ARTFORI CONN Lhe Southern New Englai | iw ephone expect vy Ss 
pany has increased its capital stock by $1,099,100 to pr vid Mount ( Ss 
extensions planned and. in progress Three new members (Company sidiar 
elected to the board of directors: Judge W. F. Hent ear { $ 
f Hartford; A. H. Bullard, of Bridgeport d ( rle ; 
an, of Middlefield re that 
New York, N. Y.—The following application has been mad D x. OHIO 
the New York Stock Exchange to list securities Pacit eranting 
epnone d Teleg aph  & mpany, $5,000,000 st 1 rtgag 1 ( [ ‘ 
llateral trust 5 per cent bonds, due 1937 | ‘ 
PHILADELPHIA, PA \t a recent meeting of the Stockholde: Electric Com} ; 
Pr ctive Association of the National Telephone Corporati n Yuma inty 
1 sment of 1 per cent per share of the capital cl ( 
per cent on the last issue of bonds was mad p 
pense f the issociallol port 1 t t tl | 
continental Telephone at raph Comp any has 
h_ bette shape than is get 1eved l ( 
nt] djusted Other indep¢ t l 1 ( I re 
é to enter the proposed ger when things st F 
ling to the same report R )».—T 
SAVANNAH, Mo.—At the annual meeting of the stockhold ¢ t t 
f t Mutual Telephone Company to be hel n Sept é 
proposition to iner¢ e the apital stock f $15,000 1) 
$97 000 will } voted upor ct ¢ 
{ 
{ \ | SES ) ED AND G NTED , . t . 
Ss D The New Telephone ¢ pany | 
tie ify t Sul liv 1 tw \ tran | 1 g t + 
‘ ght to raise the price of sidenc s $y eae ; 
S15 uusiness pli 1 S t $1 50 ned \ 
G v1 IowA.—The I] t { ( ( 
granted franchis¢ 
P SBUI Mo.—The Home Telephones Comy St \ 
eph, M has telephone franchise r this point Vaue ar 
H N . Recent! i new f e Ww Q t ‘ hu 
~ western Telegrapl ; [Tele K 
s¢ kes the plac: f the Id trai vhi t ( 
d nd it privileges this corporati t per ’ 
stem in Houst pt led it d t 1 ‘ 
¢ ng pany 
Pp I NM ry ion Telepl ] > 
e application to the Plattsburg cit 
t tablis ther telephone systet that cit 
GosH B inanimous vot 
é venty-five years’ duration w g 
1 Uni Tr epl ( nd elegrapl , , ; 
r Gos] within one y 
P LAND, OR! ek ge Switch 2 
king I telep| franchise ff d t t 
’ ting not less than $10,000. 1 par ¢ 
t] minute service 
| Texas—W. P. Gage epresenting R. T. Brow 
rt Worth, Tex., has been granted pl nd teles } 
| e 7 t nt ] ; 
5 | The Northwestern J hone (¢ p C 
dep nt mpat has secured | t t ; 
to | 1 an exchange system in t ty Willi ( S 
e preside { I t] ( mpat j 
| EGON, Micu.—Promising to imp thei no t t 
Dp »f $100,000 and to erect uilding w W st SL5.001 : 
I « I ) ‘) \ I NI skeg ter | | 1 Pe 
t ty council to grant thet new { n g , 
ghtly higher rates 
) Nel \ fr nl was Qt 


he extension franchis Che busine 





we 
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to Lewiston trom a point in Spokane County ne 
here connect with the Nez Perce Co-operative 
ecuring direct connections to all sections of 
ldaho counties. The proposed extension will co 
d100,000 | the Commercial Club hi been a 
( rsement to the project to facilitate the sale « 


ne southeast Tt 

ste asd rnetr 

th uuthert d 
| ce 


tT new 
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ar Spokane and 
Company, thus 
Nez Perce and 
st approximately 
sked to lend its 


f the bonds and 


the territory to be served. 


he Milnor Rural Telephon 


lines this past sumt 


Southwestern Telephone 


e Company, hav 
ner, 1s extending 
Company, whicl 


ating its limes to 


; y has begun and in its place will soon rise a moder 
{ ne exch ge, to cost $60,000 
, ' 
loLtEpo, On10—Superintendent J. T. Greene, of the fire alart 








police-telegraph system of this city, 
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New York 8 oston 


BUY WHAT THE EXPERTS BUY 





PHILADELPHIA, PA. 


Chicago St. Louis Cleveland Atlanta 


THE ELECTRIC STORAGE BATTERYCO. 


San Francisco 


the “Chloride Hccumulator” 


If it wasn’t the best for Common Battery Telephone service it 
would not be so overwhelmingly adopted by all the leaders 


_- 


1888 
1909 





Toronto 











CLASSIFIED INDEX 


Ammeters. 





Anchors. 


Automatic Telephone Systems 


Batteries, Dry. 


Batteries, Storage. 
Boards, Power. 
] t ( 
c wk Ww c 
Western Electr ( 
Books. 
Booths 
Brackets. 


Cables. 


Cable Compound. 
Calculagraphs 


Coils. 
Conduit 
Connectors. 


Construction Materials. 


rica 
( 


Contractors 


Creosoting 
A L ( ting 
Distributing Fixtures 
: ¢ } +r » 


} 


Condensers. 


| CLASSIFIED INDEX | | 


| CLASSIFIED INDEX | 


Insulation, 





Electrical Instruments Compositicn. 


Engineers Insulators, Glass 


Joints, Wire 


Fuses 
Lightning Arresters 


Fuse Elocks ot 
° Magnet Wire. 


Fuse Wire. Paper Insulators 


Fatent Experts 
Generators. 
Patent Solicitcrs. 


Guy Anchors 
Pay Stations 


Hangers, Cable ‘ 
Platinum 
Harmonic Wringers 
Pins 





TELEPHONE PATENTS 


DAVID S. HULFISH 


1460 Monadnock Block. Chicago, Hlinois 


~2wmrGeiT Yy 


RUBBER INSULATED 
TELEPHONE WIRES and CABLES 


for Inside, Aerial, Underground 
or Submarine Service 














Paper Covered Rubber Covered 
High or Low Tension 
Light and Power Cables 


THE SAFETY INSULATED WIRE & CABLE COMPANY 
114 LIBERTY STREET, NEW YORK CITY 
CHICAGO ATLANTA SAN FRANCISCO 








BOSTCN 











| 





CLASSIFIED INDEX 





Poles, Cedar 


P 


Pole Changers 


Protectors. 
Rebuilt Telephones 
Receivers 
Soldering Paste 
Switchboards, Telephone 


Telephones 


Test Clamps 


Terminals, Cable 
Tools. 


Transmitters 


Voltmeters 


Wire Annunciator 


Wire, Copper 


Wire, Copper Clad 


Wire, Galvanized Iron 


Wire, Strand 


Wire, Weatherproof 
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DURABILITY 


is the test of true economy in the 
use of galvanized telephone wire. 


DURABILITY depends more 
than anything else upon the quality 
of the galvanizing. 


Roebling Double Galvanized 
Telephone Wire 


is a durable wire because it is pro- 
tected by real galvanizing; given an 
extra heavy coating of the best zinc 
spelter applied by methods directed 
by the experience of more than half 
a century. 


It costs a little more than ordinary galvanized 
wire. It is worth a great deal more. 


JOHN A. ROEBLING’S SONS CO., MNo'Wosxs: TRENTON, N. J. 


BRANCH OFFICES ( PHILADELPHIA CHICAGO 
AND WAREHOUSES: ? SAN FRANCISCO 


LOS ANGELES SEATTLE 


CLEVELAND ATLANTA 
PORTLAND, ORE 


JOHN A. ROEBLING’S SONS CO. OF NEW! YORK 


NEW YORK 


BOSTON 

















WITH OR WITHOUT DRIP POINTS 


Bare and Insulated Wires 





THE STANDARD 


BARE COPPER WIRE, 
“O.K.’"’ WEATHER PROOF WIRE, 
WEATHER PROOF IRON WIRE, 
“PARAC”’ RUBBER WIRE, 
DAMP PROOF OFFICE WIRE, 
ANNUNCIATOR WIRE. 








BROOKFIELD 


PHILLIPS INSULATED WIRE CO. 


PAWTUCKET, R. I. 














Glass Insulators 


FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 


2 Rector Street, NEW YORK 














“*1900” 


DRY BATTERIES 


A scientific investigation of the 
**1900’’ proves conclusively its 
SUPERIORITY for Telephone 


Service 


The Nungesser Electric Battery Co. 


CLEVELAND, OHIO 


ENERAL SALES FICE 
128 West Jackson Boulevard, CHICAGO 
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We are producers and 














) 


shippers, and carry large 


stocks of Cedar Poles at 


SCV ANITURIE 


various points in the 
states of Michigan, Wis- 
consin, Minnesota, Idaho, 
Washington and Maine. 
We are therefore in a po- 
sition to make immediate 


gis Zs a7 


shipment at lowest prices Wii 
Pp P UWoe SSS KG 


and freight rates. 


“From the stump 
to the line.” 
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AATONAL Ps POLE _ 


Successors to the Cedar Department of the 


Pittsburg & Lake Superior Iron Company 


{scanaba, Michigan 
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THE AUTOMATIC ELECTRIC 
COMPANY 


@j Recently arbitrarily selected approximately 5000 firms or persons lo- 
cated in numerous cities and towns where automatic equipment has 


been in use for periods ranging from three months to nine years. 





qj The persons so selected were listed in both the automatic and manual 
(Bell) telephone directories. 


q Letters were addressed to each of these firms or persons asking for objec- 


tions, criticisms, and suggestions concerning automatic telephone appa- 








ratus and also asking which service, automatic or manual, they preferred. 


qj More than 90% of the replies were unqualifiedly favorable to automatic 








while the remainder, (less than 10%) either had no preference or 


preferred manual. 


q This Company also addressed letters to the Presidents and Managers 
of automatic telephone exchanges, inquiring as to the economy and 


efficiency of automatic service. Without exception all of the replies 





gave automatic equipment overwhelming approval. 








q Thus from those representing both the user and the investor, incontro- 
vertible proof of the efficiency and economy was obtained; and the 


existence of every element necessary to a successful telephone plant 








was shown to exist. 


| These letters are on file at our office and will be shown you 


on application. 


™ 
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WHY USE MANUAL? 


| If you have noticed the advertisements in both Independent and Bell 
telephone directories and in the public press in recent years, concern- 
ing manual telephone service, you will realize that one of the leading 


ideas is to apologize for its shortcomings and to appeal to manual 








patrons to be patient and lenient; emphasizing and undertaking to 
educate the public to the inherent difficulties, incident to manual 


telephone operation. Indeed, you, yourself, if a manual operator, may 





have advertised with this in view. 
@) Why cling to that which places you on the defensive? 


q) Why not adopt that which has the overwhelming approval of tele- 


phone users, investors and managers? 
I That which works material economy in operation and maintenance? 


@) That which ultimately is bound to prevail? 





@) Ask any patron of both automatic and manual systems which service 


a 


he would dispense with, if either, and th: almost invariable answer 


will be, “Why manual of course.” 





@jIn the end automatic will prevail and manual will be eliminated 
«J 





except, possibly, for rural service. 


AUTOMATIC ELECTRIC COMPANY 


VAN BUREN AND MORGAN STREETS, CHICAGO, U S \ 
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ERITE has back of it an unequalled record of half a century of successful service 
under the most adverse conditions. It improves instead of deteriorating with age. 


fficiency and safety in electrical installations depend chiefly on insulation. For fifty 
years KERITE insulation has been the standard of excellence. 


Reis count. KERITE wires and cables installed half a century ago are in service 
to-day. The wonderful durability of KERITE insures the highest safety and economy. 


= tests determine the properties of an insulation only at the time they are made. They 
do not determine how well it will do its work years afterward. 


he indestructibility of KERITE and its power to resist deteriorating influences should be 
carefully considered in specifying an insulated wire or cable. 


| Fe of others should be useful to you. Insure your service by using 
KERITE. 


KERITE INSULATED WIRE AND CABLE COMPANY 


INCORPORATED BY W. R. BRIXEY 
Sole Manufacturer 


Hudson Terminal, 30 Church Street, NEW YORK 


Western Representative 


WATSON INSULATED WIRE CO. 
Railwav Exchange, CHICAGO, ILL. 














TRADEZ 


-ELECTROSE- 


REG.U.S.PAT. a, & penaven COUNTRIES 


Insulation 
Standard of Excellence 


A Novelty in 


Telephone 
Booths 


Write for Circular 


C. H. Brownell, 


PERU, IND. 





Sixteen Years 
of satisfactory service 


Employed by 











the foremost 








ELECTRICAL MANUFACTURERS of of the World 





Receiver Shells and Mouthpieces. 

Terminal Strips and Blocks. 

Jack Panels, Bases, Knobs, etc. 

Insuiating Parts of special form 
made to order. 


SOLE MANUFACTURERS 


Electrose Mfg. Co. 


127-130 North Tenth Street 
130-140 North Eleventh Street 


BROOKLYN. ™.Y.. U.S.A, 


F. W. PARDEE, Western Agent, 
56 Fiith Avenue, Chicago. 














Everstick —_| 


The Aachor of Merit eee) 
Cuts show two-way and —. 
four-way Everstick Anchors _y 
closed and expanded. 

Largest companies in the 
United States are using 
Everstick Anchors success 
fully, and thousands of i 
them. 
Write for prices and de 

- 


scriptive booklet. 


The EVERSTICK 
ANCHOR CO. es 


St. Louis, Mo., U.S A. C= 
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FOR SALE 
AT BARGAIN PRICES : 


@ About 3,000 sets of Sub-station Equipment, with Selectors, Frames, 
etc., lately used by the Northeastern Telephone Company of Port- 
land, Maine, and sold at Receiver’s Sale. @ This material was 
manufactured by the Automatic Electric Company of Chicago 
and is of standard quality. It will be soldin one lot, or in lots to 
suit. @ This is an excellent opportunity for Automatic Compan- 
ies needing additional equipment to purchase it at low cost. @ For 
prices and particulars address 


F, W. STORY 
care of New England Telephone ¢& Telegraph Company 


Boston, Mass. 












































Advertisers ra oe “QUALITY 
at aoe FOLLOWS 
—. = ite i | ( | : peer THE 
fie dies Ha ce Mparceann a - 
antag Durant Electric Supplies Co. TAG 


CHICAGO, ILL 


Back Numbers 


¢ Telephone Engineer cannot furnish 


EXCLUSIVE PRODUCERS 















Insist 





a 


back numbers. Subscribers will profit 35-09 On 
DY preserving their copies These ear] . ~ . 
y } 5 er. : 532 Genuine 
numbers are already in great demat 186,556 
1,000 IRONITE 


Books 


18 


@ Telephone Engineer will undertake to 4-32 ACCEPT NO 
supply al V technical bor Kk upon receipt SUBSTITUTES 
of the retail price. In most cases this R-T 


Write for Prices and 
Free Samples 








will also cover the prepayment to dest! 





TELEPHONE ENGINEER SOLE PRODUCERS 
Monadnock Bldg. CHICAGO DURANT ELECTRIC SUPPLIES C0. 
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Does the back of your Switchboard look like this? 








aR ELIE ET TET IY Bee 











View of Poorly Wired Switchboard NOT KELLOGG 


NO MANUFACTURER WHO UNDERSTOOD HIS BUSINESS WOULD ALLOW HIS BOARD TO GET 


INTO SUCH A MESS 











KELLOGG 


BOARDS 


Don’t ever get into such 
confusion because they 
are BUILT RIGHT at 
the beginning. If your 
Switchboard has been 
poorly repaired, or is 
giving you trouble, write 
our Engineering Dept. 
Our long experience is 
at your service. 























KELLOGG 
Switchboards 


ARI 





PLANNED RIGHT 
DESIGNED RIGHT 
BUILT RIGHT 


They Work Right 


And They Work Tirelessly 
Consequently 


They Save Money 








View of the same Board after being reconstructed by Kellogg Company 


KELLOCC SWITCHBOARD & SUPPLY CO. 


Kansas City 


Chicago 


San Francisco 
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KELLOGG SWITCHBOARDS 
MAKE SUCCESSFUL EXCHANGES 














Kellogg common battery multiple switchboards are built for service, and 
prove their superiority in every instance. 


The cords and plugs in Kellogg boards are made to wear, and give longer 
service than any other make. 


In fact every part of Kellogg boards has been planned and designed with 
the idea of greater and better efficiency. 


A chief operator in a large Kellogg exchange was recently asked how many 
cases of trouble they experienced in a week, and her reply was that 
they never had any trouble, and did not know what it was. This is only 
one example of the enthusiasm Kellogg customers show. 


The extract of a letter we produce herewith is from an exchange manager who 
took charge of a board that was reconstructed and refitted with Kellogg 
apparatus. On the opposite page is the advertisement referred to. 














@ ’ 
‘¢ HE Kellogg Switchboar ipply Company's adver nt g? ’ 
interested ] npar , cre r th / hey na le 
WOTR Rind a: i CY lait 17 NET Ou a 2 
yet to find an operating company that has mot profited by reconstru 
q under their a whether the A , er terial 
- 4 


OUR NEW BULLETIN S 


No. 53 S 


Aside from its value to Kellogg users, is filled from cover to cover > 
with valuable information for every telephone man no matter whose oS 
apparatus he_uses. It is accurately illustrated with halftones of a 
Switchboard Parts, and Circuit Diagrams to accompany the de- 2 ww. 
scriptions. It is one of the most complete Bulletins of its kind and ef 

will make a valuable addition to your Telephone literature. 49 Fy 


DON’T MISS THIS OPPORTUNITY. CUT OUT THE 
COUPON AND MAIL IT TODAY. 











TELEPHONE ENGINEER. Vor. Il, No 





| 








American Electrical Works 


PHILLIPSDALE, R. I. 











GALVANIZED TELEPHONE 


WIRE 


SIEMENS-MARTIN HIGH STRENGTH AND 
EXTRA HIGH STRENGTH GALVANIZED STRANDS 


OF HIGHEST QUALITY 












































STOCKS AT 





Phillipsdale, R. I. St. Louis, Mo. Syracuse, N. Y. Kansas City, Mo. 
Chicago, Il. Dallas, Tex. Atlanta, Ga. 





























“AMERICAN” 


Patent ENCLOSED Mica Fuses 


SAFEST AND MOST RELIABLE FUSES MADE 


Shellac fe ps Glue 


American “‘Patent’’ Enclosed 


Mica Fuse 


The Fuse wire hangs loosely between 

two Mica Strips. ‘The Strips can be 
es bent or broken, but the Fuse wire 
P< ae ae remains intact. No matter 
how roughly the Fuse is 


* | de hnorl 
McRoy Conduits ad 


broken. 














The Rooke ry :: EVERY FUSE CUARANTEED TO BE COOD 


Sf, Chicago of, AMERICAN ELECTRIG FUSE CO. 
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Transposition Trouble 


Solved by this new design 


HARVARD 


One Point Transposition 
Bracket 


It bolts around the arm. 


No boring or tools need- 
ed to attach. 





It is hot galvanized and 
will last many years. 


It is low priced. 


GET OUR CATALOG No. 19 
AND PRICE LIST 





HARVARD ELECTRIC CO 


525 W. Van Buren Street 136 Liberty Street 
CHICAGO NEW YORK 

















Modern Reconstructed 
‘Telephones and Apparatus 





HIGH EFFICIENCY LOW COST 





Be Up-to-Date--Save Money--Increase Dividends 





Oursystem of rebuilding telephone apparatus gives it the 


Strength, Quality, Efficiency, Appearance of New 





We purchase the equipment of modern tele- 
phone plants, and by our system rebuild it to 
specifications that make it as good as new. We 
have surprised the most exacting telephone 
engineers by our system of reconstruction. 


EVERY PIECE IS GUARANTEED 


Write to us to learn how you can save 50 per 
cent by buying our modernized rebuilt tele- 
phones and telephone apparatus. 


EVERYTHING IN the TELEPHONE LINE 





Unusual and Special Construction a Specialty 





The Republic Telephone and Equipment Co. 


Youngstown, Ohio, U.S. A 








Copper-Clad Steel 


TIE WIRE 


Dead Soft Annealed 


All Sizes 
All Lengths 


10 Cents a Pound 


Use two sizes smaller 
than the line 


18 inch Lengths 
in Stock 


DUPLEX METALS 
COMPANY 


149 BROADWAY NEW YORK 





WELD CLAD 
TRADE MARK 
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Nestor Lhestric 


ro | Ie »e TELEPHONE S =... 
y| SWITCHBOARDS [iduue 
AND SUPPLIES 


ARE DIVIDEND EARNERS 








LOCAL AND LONG DISTAN@ 
TELEPHONES 


“ESTERN ELECTRIC 
COMPANY 


















No. 1317 Type Magneto Telephone Set 





No. 1020-S Type Desk Set used either on Common 
Battery or Magneto Circuits 


There are more 
than 6,000,000 
Western Electric 
Telephones in daily 
use carrying the 
Local and Long 
Distance Telephone 
Traffic of the Coun- 
try. 










Central Office Switchboard No. 1200 : 
Magneto Type with Self Restored Line Signals Central Office Switchboard No. 1201 
Magneto Type with Manually Restored Line Signals 
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A NEW YEAR’S THOUGHT 


In order to give your patrons efficient service at 
reasonable rates and in order with these rates to 
realize a satisfactory return of your investment 
you must use the best equipment obtainable. 


Wesforn -Eyheciric 


“BELL” GRADE 
TELEPHONE APPARATUS AND SUPPLIES 


Are The Recognized Standards of The World 


For over thirty years the foremost telephone engineers have given their best efforts to make the 
quality of Western Electric telephone apparatus what it is. How well they have succeeded is shown by the 
fact that over 6,000,000 of our telephones are now in use transmitting over twenty million messages each day. 

Western Electric telephones are sold on their record. They have stood the test of years and are 
known to have that quality which gives the best service at the lowest possible maintenance expense and 
with the fewest operating troubles. 


ONE YEAR’S RECORD 


In the year 1909 we sold to the telephone companies of this country the following material, all of which 
was made in our American factories: 














Over 350 carloads of Improved Blue Bell Batteries. 
Over 6,000 sections of Switchboard. 

Over 1,750,000 Transmitters and Receivers. 

Over 3,100 carloads of Lead Covered Telephone Cable. 
Over 400,000 Desk Stands. 

Over 500,000 Telephone Sets. 


Save Freight by Utilizing Our Local Stocks 


AT OUR DISTRIBUTING HOUSES LOCATED IN EIGHTEEN OF THE PRINCIPAL CITIES OF THE COUNTRY WE 
CARRY A COMPLETE STOCK OF TELEPHONE APPARATUS AND SUPPLIES, READY FOR IMMEDIATE DELIVERY 
THESE STOCKS REPRESENT A MERCHANDISE INVESTMENT OF MORE THAN TWO MILLION DOLLARS IT IS 


THERE AT YOUR VERY DOOR IN ORDER THAT WE MAY SERVE YOU QUICKLY AND ECONOMICALLY 


Highest Quality, Quickest Service and Reasonable Prices on Your Telephone, Requirements are Offered 
by the 


“ey WESTERN ELECTRIC COMPANY 


; os ; Write Our 
— ee ee House 
Winn pec & VAN ANTW ® 
Northern Electric a Bell Telep! 
Renaiin led Manufactur 
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Samuel G. McMeen Kempster B, Miller 


McMeen & Miller 


Telephone Engineers 
Plans, Estimates, Evaluations, Reports 
Consultation Supervision 


1452-1456 Monadnock Block ° . ° ° CHICAGO 
333 Grant Avenue : ° ‘ ‘ » SAN FRANCISCO 


Samuel G. McMeen Kempster B. Miller 


McMeen & Miller 


Patent Solicitors and Patent Experts 


in conn atta n with our telepho ne CERES penstiee CO me ake a spe re of 
curing electrical } ate ents for investors, and of giving expert advi 
in 1 patent mat ter = also “have facilities for marketing 
m erit orio electrical inventions. 


1452-1456 Eanes Block ° fp ; CHICAGO 
333 Grant Ave. ; * SAN FRANCISCO 








STONE & GREEN 


Telephone Exchange Contractors and Engineers 


1361 Monadnock Bldg. 
CHICAGO 


We do all kinds of Telephone Engineering and Construction Work. 
Correspondence Invited. 














Minneapolis, Minn. Pekin, Ill. Obar, N. M. 


H. A. Johann & Company 


a re E NGINE E orl 
installer — rds an i Cs abi Apparat E 
( nate . Un ergr i Wo rk i ‘Ou ir Sy Ity. 





icsaleiiekin laviied 








IT STANDS FOR 
QUALITY IN POLES 
















ee, tt 2 


COME FROM OUR YARDS 


COMPLETE STOCKS & PROMPT SHIPMENTS 


THE VALENTINE-GLARK Go. 


ERNEST L. CLARK, PRES. 


MICHIGAN AND WESTERN CEDAR POLES 


234 LA SALLE STREET 













THE FINEST CEDAR 
POLES PRODUCED 


















CHICAGO. 











THE WIRE 
QUALITY & 





































TELEPHONE 
WIRE 
BEST BY EVERY TEST 
Dubbed by leading users 
Plain talk and long dis- 
tance wire because of its 


superior quality 


WRITE FOR FREE SAMPLE AND MAKE 
COMPARISON—BE CONVINCED 


Handled by Leading Supply Houses 
or Sold Direct. 


TY indiana Steel & Wire @ 


MUNCIE-INDIANA 




















The National Conduit & Cable Co. 


EXECUTIVE OFFICES 








4i Park Row, New York, N.Y. 


Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 


PHILADELPHIA 
SAN FRANCISCO 


BOSTON CHICAGO 
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RUBBER INSULAT'ED 


TELEPHONE 


CABLES 


CHICAGO OFFICE: 
3344 Monadnock Block 


THE:SIMPLEX FLECRICAL @ 


110 STATE STREET, BOSTON. 


























E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen. Mgr: 


PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Building 
Norfolk, Va., U.S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 
Spanish or English 











| 
| 


| For Electrical 


Purposes 





ANY SIZE 





SPECIAL ATTENTION 
GIVEN TO TELE- 
PHONE WIRES 


Cable Company 


120 Liberty Street 








WIRES AND CABLES 


ANY SPECIFICATION 


Atlantic Insulated Wire and 


- New York City 






























































See our Exhibit at ~ 






the Chicago Elec- 











ary 15th-29th, ’10. 


"ic leinm’s” 


manufacture 
M. Klein € Sens 


The 
Best Linemen 


d by us 





fools marked Alein or K ein’s Pat- 
tern, are not genuine. 







Station L-20 
Chicago, Hl. 








— . ey — 
trical Show, Janu- ) ) lee 
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THE BEST 
UNDERGROUND CONDUIT 


since the spirit of Economy first led men to take wires down from exposed poles to put 
them under the earth. “CAMP QUALITY” = Dependability, Durability, Economy. 


The H. B. CAMP COMPANY 


MANUFACTURERS OF VITRIFIED CLAY CONDI 
FLAT IRON BUILDING FULTON BUILDING THE ROOKERY 
NEW YORK PITTSBURG CHICAGO 

















se 








TELEPHONE ENGINEER. 

















40 4 
ee 


Fe 
1 Sz 








| | Pd 
i Fs 
| “4 
— ‘ 
4 | 


- ea 
1, & aes 5S 





Concrete Telegraph 
Telephone and 
Trolley Poles 


Triangle 
Mesh 


Reintorcement 


§ $8 | 


| 
Lesantihine 


MADE 


With a Hinge-Joint 
on each Longitudinal 
Member, can be fold- 
ed to shape without 
bending the wires. 


orf, 4 aa | 
KML Ee Te eS | 


Lege apeh a 


riephowna Pole 
hn heath A hath hth Is thn 
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AMERICAN STEEL & WIRE 

COMPANY Cem 

Chicago New York 7 “¥Denver 
~ San Francisco si - 
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Cc. O. BAKER, Pres. 





N. Y. Office: 30 Church St. 











Platinum 


Platinum Wire, Sheet, Foil, Platinum Rivets and 
Contacts. Special forms made to specifications. 


All of “Baker” Quality 


Platinum Scrap Purchased 


Write for Catalogue 


BAKER & CO., Inc. 


C. W. BAKER, Vice-Pres. 





NEWARK, N. J. 

















— 











>> WHEN Stringing Wires“, 


See that your linemen are eer ( 
equipped with the best of we, oe 
LINEMEN? S> / (\ 
TOOLS ' 1 \ 
} 











AMERICAN 
CABLE TERMINALS 


are built for service 


















































Tes. HICAGO GRIP’ has fe tures making it prefe era 
f this é It is made of forged s el, . this insu ang 
The iraw link is arranged so as te be out of the 





" a 
e when placing the ote. Made in two styles, sev i e 
lleys; one style fe = sone er or iron wire ., ane the ot other 





tyle for insulated wire. P ror a shipment Right price. 
Our products can be tained from ali prominent electrical supply 
$ amps for our 66-page catalogue, giving 


houses. Send three — ia st 
»de word and list nu 


MATHIAS KLEIN 6 “SONS MEN'S and CONSTRUCTION TOOLS. 


Steatiom Uso Chicawzo, Ili. 


Manufacturers of ELECTRICIANS’, LINE- 











Made by Engineers 
AMERICAN ELECTRIC FUSE CO. 
Dept. 9, MUSKEGON, MICH. 


Atlanta Chicago Cleveland Denver New York 
Philadelphia Pittsburg St. Louis San Francisco Seattle 
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What Makes for Quality in Storage Batteries? 








EXPERIENCE DESIGNING ABILITY MANUFACTURING CARE 
This company has devoted 22 years The company has a large force of The company maintains three dis- 
to the manufacture of storage bat- the most competent battery engi- tinct laboratories, a chemical, physi- 
teries. It is the oldest and largest neers who have had years of experi- cal and research, which make daily 
battery manufacturer. It has _in- ence. It also exchanges ideas and examinations of raw material and 
stalled the greatest number and the inventions with the leading English finished products. Its manufacturing 
largest capacity of batteries. and German manufacturers. facilities are unsurpassed. 
The “Chloride Accumulator” The “Tudor Accumulator” The “Exiie” BATTERY 


THE ELECTRIC STORAGE BATTERYCO. 


Ne York Chicag veland Atlant: D San Fr sco 
ew i "s “7 le e c PHILADELPHIA, PA. i gag an ancisc 


Boston . Louis loronto 


























g CLASSIFIED INDEX | CLASSIFIED INDEX CLASSIFIED INDEX | CLASSIFIED INDEX 


Ammeters Conduit. Insulators, Glass. Switchboards, Telephone. 

















Anchors. ’ 
Joints, Wire 
Connectors. 
Telephones 


Augers 
Construction Materials. Lightning Arresters. ’ 
Autographic Registers. American | tric Fuse ¢ Fus 
ee ¢ ( Test Clamps 
I 2 7 ns. ’ » 
Automatic Telephone Syster Magnet Wire. 
Batteries, Dry. catenin Wherte — es 
: 3 I Mouthpieces Terminals, Cable. 
vesser } t ; 
an ic ( Contractors 
| leer NX er 
Batteries, Storage. Tools 
. Pape isulators . 
trie S ge Battery Creosoting aper Insulators 
+o = P > m.ect ru 
Battery Boxes. Tra.smitters 
Distributing Fixtures Patent Experts Automatic ] ric ( 
Boards, Power. ctric e ¢ 
t tic Electric ( tank tl “ Patent Solicitors. c ¢ 
gg * rd & Suppl; : : 
i Electrical Instruments Voltmeters 
ester ctric ( 
‘ «t n t Te. 7 
t i Pay Stations. 7 ’ 
Books. y Stat ° Wood Preservatives 
Magazine Corporati Engineers 
Booths ciation a te : Platinum Wire, Coppe: 
Expansion Bolts t I : ‘ e 
Pins. [ 
Brackets 
Fuses. g's 
wa Poles, Cedar 
Bridle Rings. vard Electr . Wire, Copper Clad 
Cables. Fuse Blocks Wire, Galvan iz 
I “ abe ge . c Pole Changers 
Nerite if liated vir & Caoie 
Nati 3] nduit & Cable C Fuse Wire 
Roeblinge’s S Co., Tohn A Post-Hole Diggers - - 
Saf | \ & | t eric | ‘ Wire, Strand 
i ¥ 5 i a 
< x t 
\t4 Preservatives B Sl - 
p ¢ Generators. 
= . ] rg “witc t i | x Tire 7 rnr 
Cable Clamps. . _< a ee Wire, Weatherp: 
‘ , , } 
able C »0und, 
Ca Compoun¢ Guy Anchors 
} + } se { . . ~ 
; t Anchor ( Receivers . 
Calculagraphs. Matt s & Br W. I 
sepe * Hangers, Cable 
Coils. a omeedl Miastein Ca 
Kellogg Switchb & Ss Nat t \\ 
< ee {fe ; Receiver S 
Veste } tr Harmonic Ringers 
Automatic Electric Ce 
Condensers. Kelloge Switchtoard & 
Aut tic Electric ( Soldering lux 
Ls ge “ Cc 


Switcl Supply Insulation Composition. 
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are 


BEST BEST 
B.B. 





THE BEST METALS OBTAINABLE 


selected for the manufacture of ROEBLING DOUBLE GALVANIZED 


TELEPHONE WIRE. 


These metals are carefully drawn into wire of uniform temper, protected 


against rust by REAL GALVANIZING, thus insuring a quality and durability of 


service which cannot be obtained from ordinary wire. 


John A. Roebling’s Sons Co., Trenton, N. J. 











PARAGON BATTERY . BOX 


Why don’t you make a decent looking job of that 
magneto desk set and protect your batteries at 
the same time? The Paragon Battery Box will do 
both. 
turer, or from me. 


PARAGON SELLERS COMPANY 


406 ifth Awe. CHICAGO 


SAF © TY 


RUBBER INSULATED 
TELEPHONE WIRES and CABLES 


for Inside, Aerial, Underground 
or Submarine Service 


Paper Covered Rubber Covered 
High or Low Tension 
Light and Power Cables 


THE SAFETY INSULATED WIRE & CABLE COMPANY 
114 LIBERTY STREET, NEW YORK CITY 
BOSTON CHICAGO ATLANTA SAN FRANCISCO 














“*1900” 


DRY BATTERIES 


A scientific investigation of the 

**1900’’ proves conclusively its 

SUPERIORITY for Telephone 
Service 


The Nungesser Electric Battery Co. 
CLEVELAND, OHIO 


128 West Jackson Boulevard, CHICAGO 





Order from any jobber, telephone manufac- 
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TELEPHONOLOGY THE NEW BOOK 


By H. R. VAN DEVENTER 











Drop a Postal and Secure a Descriptive Circular and if 7 | 
see what others say about it. \ | 

| 

| 


A Practical Handbook of Telephony for everyday 


use, descriptive of Modern Equipment only. | 
No out-of-date data or old cuts—but up-to-the-minute. | 
we ii 

Special instructions for locating Line and Cable > | 
TROUBLES, using equipment usually found in every | 


exchange. 


COMPLETE, PRACTICAL DIACRAMS MAKE THE BOOK A 
REFERENCE WORK—IT WILL ANSWER YOUR QUESTIONS. 

















6CO Pages 
700 Illustrations 
16 Chapters Covering 
Every Branch of 





Become familiar with not only the equipment you are 
using, but also what is in use elsewhere. TELEPHONY 
PRICE 


— $4.00 | 
Electricity Magazine Corporation, “sumone Ohicago POSTPAID 








Telephonology Has It All 























er C.P.C. 


® VITRIFIED 


Wome: CLAY 





CONDUIT 








738 Stock Exchange 
CHICAGO Hl RUBBER INSULATED 


TELEPHONE 








WIRES 


AND 


A Novelty in Hi CABLES 


CHICAGO OFFICE: 


Telephone tien sonceooe ta 


Booths 
Write for Circular THE: SIMPLEX: TLEGRIALG 


110 STATE STREET, BOSTON. 




















C. H. Brownell, 


PERU, IND. 
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TELEPHONE COSTS 


AUTOMATIC ECONOMIES 


Some confusion as to what constitutes the costs of furnishing telephones and 











telephone service arises from not counting all the costs. On a given plant these 


comprise every disbursement, with the exception of the distribution of profits to the 





stockholders. They cover the investment and interest thereon, operating and 
administration expenses, taxes, insurance, current maintenance, reconstruction, and 
provisions for a permanent continuance of the property. 

In comparing the costs of automatic with manual telephone plants, all items 
should be taken into account. Some (a very few), automatic items will be higher than 
corresponding manual items. These are frequently picked out and set by themselves 
to the depreciation of our claims of economy. 


The following are items in which we can effect savings in all cases: 


Operators’ wages. 

Operators’ special requirements. 

Building investment and maintenance; or rent. 

Switchboard repair, material and labor. 

Switchboard depreciation. 

Investment in and maintenance of unused equipment. 

Savings which come from superior service and greater popu- 
larity, as in soliciting and collecting, cancellations and moves. 

Less liability to interrupted service on account of fire. 


The following are items in which additional savings can be made on plants con- 
structing branch and sub exchanges: 


Cable investment and maintenance. 
Building investment and maintenance; or rent. 
Investment in and maintenance of unused equipment. 


The following item is one in which a saving can be made in many cases, depend- 


ing upon conditions: 


Investment in switchboard equipment. 
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TELEPHONE COSTS 


MANUAL ECONOMIES 











The following are items which we expect to see slightly higher in most instances 


on automatic than manual plants: 


Switchboard investment and maintenance labor. 
Telephone investment and maintenance labor. 


It is our claim that the higher cost for automatic equipment in the last two items 
is very much less in the aggregate than the saving for automatic equipment in the 
items shown on the opposite page and that the net result is a decided economy in 
favor of automatic equipment. 

We shall be pleased to discuss these matters with you in detail if interested. 

Ask us for Mr. Campbell’s Study of Automatic Switchboard Systems. 








Within the past thirty days we have closed contracts for complete automatic 


installations with immediate capacity as follows: 


CHICAGO, ILL., 20,000 individual lines; to be in 
operation by June 1, 1911. 


SOUTH BEND, INDIANA, 3550 lines; to be in 
operation by August 1, 1910. 


HOUSTON, TEXAS, 4250 lines; to be in operation 
by December 31, 1910. 


CAMBRIDGE, OHIO, 425 lines; to be in operation 
by June 10, 1910. 


This indicates the favor with which automatic apparatus is now regarded. 








AUTOMATIC ELECTRIC COMPANY 


CHICAGO 
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KERITE 


INSULATED WIRES AND CABLES 





ERITE has back of it an unequalled record of half a century of successful service 


under the most adverse conditions. 


It improves instead of deteriorating with age. 


fficiency and safety in electrical installations depend chiefly on insulation. For fifty 
years KERITE insulation has been the standard of excellence. 


esults count. KERITE wires and cables installed half a century ago are in service 
to-day. The wonderful durability of KERITE insures the highest safety and economy 


nitial tests determine the properties of an insulation only at the time they are made. They 
do not determine how well it will do its work years afterward. 


he indestructibility of KERITE and its power to resist deteriorating influences should be 
carefully considered in specifying an insulated wire or cable. 


xen of others should be useful to you. Insure your service by using 


KERITE. 


KERITE INSULATED WIRE AND CABLE COMPANY 


INCORPORATED BY W. R. BRIXEY 
Sole Manufacturer 


Hudson Terminal, 30 Church Street, NEW YORK 


Western Representative 
WATSON INSULATED WIRE CO. 
Railway Exchange, CHICAGO, ILL. 




















WITH OR WITHOUT DRIP POINTS 


THE STANDARD 


BROOKFIELD 


Glass Insulators 


FOR 40 YEARS 


THE BROOKFIELD GLASS COMPANY 


MANUFACTURERS 


2 Rector Street, NEW YORK 








a SS TRA DEZ 


ELECTROSE- 


MARK 
REG.U.S.PAT.OFF.& FOREIGN COUNTRIES 


Insulation 
Standard of Excellence 





Sixteen Years 
of satisfactory service 
Employed by 
the foremost 


ELECTRICAL MANUFACTURERS of the World 


Receiver Shells and Mouthpieces. 

Terminal Strips and Blocks. 

Jack Panels, Bases, Knobs, etc. 

Insulating Parts of special form 
made to order. 





SOLE MANUFACTURERS 


Electrose Mfg. Co. 


127-130 North Tenth Street 
130-140 North Eleventh Street 


BROOKLYN. ®.Y., U.S.A. 


F. W. PARDEE, Western Agent, 
56 Fiith Avenue, Chicago. 
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JAMES D. LYNCH 


PRESIDENT 


AUTOMATIC TELEPHONY 


ISSUED PATENTS 
No. 498,763 


511,873 
511,874 
511,875 
515,108 
515,109 
515,110 
530,324 
530,325 
573,859 
606,764 
624,666 
672,327 
676,955 
676,956 
679,029 
696,161 
738,156 
738,157 
738,158 
738,159 
747,197 
749,308 
752,251 
776,524 
799,346 
822,965 
822,966 
846,327 
846,328 
868,933 
870,634 
871,092 


oy) 


= 





THE LORIMER-LUNDQUIST COMPANY 


524-525 MONADNOCK BLOCK 


We look upon 
future customers and users of some form 
telephone apparatus, 
in order that they 
in this business. 

hundred thousand dollars 
in patents and applications for patents on early 
We are advised and be- 
these patents and applications broadly 
dominate and cover the essential features 
and socalled semi-automatic and auto 
and that they are now being 
improved automatic 


ing them 
to our position 
We 


in automatic 
lieve that 


automatic 
telephone systems, 
manufacturers and users of all 
telephone apparatus. 

You are doubtless aware of the 
the Commissioner of Patents in March, 
Erickson & Erickson vs. 
interference 
telephone exchange 


clared by 
tween Keith, 

mer & Lorimer 
all modern 
the automatic 
ference 


We desire 
In order 

have brough 
Circuit 
cago, 
Chicago, 
$1,500,000. 
The 
manufacture a 
vention, 


~ + 
U 


we 


9dern 
As 
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EDWARD J. SHEDD 


TELEPHONE HARRISON € 


CHIGAGO, ILL., 


all operating telephone companies 
of automatic 
method of address- 


informed as 


and we take this 


invested several 


telephony 


infringed 


interfere 


Lundquist 
strikes 


O 


automatic 
selection of 
has been 
being stubbornly 


rth > 


against 


Tr. eer 
Manutacturer:s 


c+ 


747,197 
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SCRANTON ELECTROID MATERIAL) | Why Worry 
Moulded , OVER ” 
Electrical ie 
Insulations Transpositions 
Mouth- 





pieces, etc. 


Our Qualifications: 


Largest plant in the world 
Finest equipment procurable 
Thirty years experience 


THE SCRANTON BUTTON COMPANY 


SCRANTON, PA. 


Catalogs 
on application 
Inquiries solicited 


Western 
Sales Agent 


H. E. COBB 


1530MonadnockBidg. 
Chicago, Ill. 








USE THE 


Harvard 
Transposition 


Bracket 


and make the cutting of transpositions 











No. 859 ne as simple as straight line stringing. 


New Catalog No. 20 free. Send for it. 
Pm | a 
Harvard Electric Co. 
525 W. Van Buren St. 136 Liberty St. 


CHICAGO NEW YORK 














RUBBER GCOVERED 


WIRES 
and CABLES 


FOR ELECTRICAL 
PURPOSES 























Any Size. Any Specification 





SPECIAL ATTENTION GIVEN 
TO TELEPHONE WIRES 














Atlantic Insulated 
Wire and Cable Company 


120 Liberty Street : : NEW YORK CITY 








“UNIVERSAL” 
MESSENGER HANGERS 


Are forged from open hearth steel— 
both f 


L¢ 






They are absolutely safe 
your men and cable. Write us for 
full information. We also 
make Marline Cable Hangers, 
Copper Wire Connectors, 2 and 


4 re | mS 3 Bolt Guy Clamps. 





Nations Telephone Supply Co. 


3922 Superior Ave., CLEVELAND, OHIO. 














— 





Everstick 


The Anchor of Merit 


Cuts show two-way and 
four-way Everstick Anchors 
closed and expanded. 

Largest companies in the 
United States are using 
Everstick Anchors success 
fully, and thousands of 
them. 

Write for prices and de 


scriptive booklet. 
The EVERSTICK | 


ANCHOR CO. ei 
St.Louis, Mo, U.S.A. Cocke 


—————— 









































“How to Read 
Telephone Circuit 
Diagrams” 


By 
DAVID S. HULFISH 


@ This volume will consist of ap- 
proximately 250 pages, 51-4 by 
71-2 inches. It will be substan- 
tially bound in cloth and sell at 
$1.50 the copy. The contents of 
the volume have appeared serially 
in TELEPHONE ENGINEER 
during the last year and a half, 
and a large demand has exhausted 
all the back numbers of this pub- 
lication. Many of our readers have 
asked for the book and a limited 
edition will be issued for delivery 
October 1, 1910. 


@ The text is clear and concise, 
affording information to be found 
in no other work. Illustrated with 
570 symbols and circuits, the 
student will appreciate a treatise 
fully described by the title, “How 
to Read Telephone Circuit Dia- 
grams.” 


@ You may place your order now. 
without remitting. 





Telephone Engineer 
Monadnock Building 
CHICAGO 











TELEPHONE PATENTS 


DAVID S. HULFISH 


1460 Monadnock Block, Chicago, Ilinois 
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IF YOU DO NOT TIME YOUR 
TOLL MESSAGES 


You 
are 
CERTAINLY 

losing 

part 

of 

your 

earned 


REVENUE 





“ THE CALCULAGRAPH{§tells? 


© THE CALCULAGRAPH ; 


CALCULAGRAPH COMPANY 


1456 Jewelers Building NEW YORK CITY 








THE NEW TELEPHONE BOOK 


By H.R. VAN DEVENTER 
A necessity for every telephone man. 
you in your 


It answers your questions and helps 


daily work ; 








ee | 
600 r 16 
Pages ' Chapters 
_ ff ea 
700 a : Complete 
Illustra- tn 4 in one 
tions ; df Volume 
© > a 
Ask for descriptive CirCulal 
Y ou will i nd lit cont 


JUST WHAT YOU WANT TO KNOW 
$4.00 postpaid 


ELECTRICITY MAGAZINE CORPORATION 


Monadnock Building, CHICAGO 


Price: 
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American Electrical Works 





PHILLIPSDALE, R. I. 




















GALVANIZED TELEPHONE 


WIRE 


SIEMENS-MARTIN HIGH STRENGTH AND 
EXTRA HIGH STRENGTH GALVANIZED STRANDS 























OF HIGHEST QUALITY 











Phillipsdale, R. I. 
Chicago, Il. 


St. Louis, Mo. 


STOCKS AT 


Dallas, Tex. 





Syracuse, N. Y. Kansas City, Mo. 


Atlanta, Ga. 

















McRoy Conduits 


The Rookery 


of, Chicago S, 








E. A. BUELL, President EDM. CHRISTIAN, Eng. and Gen. Mgr. 
PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Building 
Norfolk, Va., U.S.A. 





A MODERN PLANT Adapted to Filling 
the Most Rigid Specifications 





Send for Descriptive Book 
Spanish or English 
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KELLOGG DESK STANDS 
MAKE PLEASED SUBSCRIBERS 





KELLOCC SWITCHBOARD & SUPPLY CO. 
Chicago 


Kansas City, Mo. San Francisco, Cafli. 
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No. 122-W Receiver 


No. 229-W Transmitter 











No. 122-W Receiver 


Weslorn -LhecIri¢ 


TRANSMITTERS 


AND l , 


RECEIVERS 


ARE THE 


Standard 
of the World 





AADAA 











No. 144-W Receiver 





No. 234-W Transmitter 








No. 250-W Transmitter 
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7,000,000 


Wesforn EhecIrne 
TRANSMITTERS 4~no RECEIVERS 


make possible the successful local and long distance tele- 
phone traffic of the world. In the United States alone 
over 20,000,000 conversations take place each day 
through Western Electric Transmitters and Receivers. 


14° 47 


Write our nearest house for information and prices before 
ordering your next supply of Transmitters and Receivers 


OUR LARGE STOCKS MEAN IMMEDIATE SHIPMENT OF ALL ORDERS 


The Western Electric Company Furnishes Equipment for 


HONE IS SAVE TIME AND FREIGHT 


Prone 4> 


2 
2 


ba etl 


A . ® 
2 AL 
LONG \— 
DISTANCE » 
J TELEPHONE 


t v 
oS we) 
9544 syst 


WesSorn -EkeciIric 











NOciaren 


A WESTERN ELECTRIC TELEPTIONE 


COMPANY 


Manufacturer of the 5,000,000 
‘*Bell’’ Telephones 
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Samuel G. McMeen Kempster B. Miller 


McMeen and Miller 


Electrical Engineers 


Telephony -Telegraphy - Signaling 


Lighting- Power 
Plans Estimates Supervision 


Consultation Investigations 


2333 Grant Avenue 
SAN FRANCISCO 


1454 Monadnock Block 
CHICAGO 


“C-A-WOOD-PRESERVER?” (frat 


Contains over 90% of high boiling coal tar oils: 
absolutely free from petroleum. Factories im Germany. 


C-A-W ood-Preserver Co. 


a 
Ye 7: 
é \ AUSTIN TEXAS. 
ma oe Sates Orrices:—275 La Salle St., Chicago: 863 Camp 


wusaeicbinnn St., New Orleans; Walker Bank Bldg., Salt Lake City. 


cre mots 


\ . a 
| . 























Bf a Di 


© FIEVALENTINE TINE ARK Co, 




































































“LONG ‘SA Or” 














TR t nt where the uD an Gent® Cable Clamp is used. I 
ur sight!s ais li Keeps the work close to the ground where it is easily rea 
REDUCES 15 COST OF MAINTENANCE 
Rings are detacha and clamp be used separately. 
“a le in 13 sizes to fit any sedeaben el hal ered bl 
board cable up to six hundred pair nineteen gauge. 
SEND Fi yR INFORMATION REGARDIN THE VARIOUS CLAMP 
AND CABLE DIAMETERS 


| Diamond Expansion Bolt Company 


| 90 West Street, Corner Cedar 





petbensitanaiinll Posteun ian een 


Nem none Ss Ww a 


MANUFACTURERS OF DIAMOND SPECIALTIES 


NEW YORK 





Factory, Garwood, N. J. 








THE WIRE 
=r = 


QUALITY & 






























TELEPHONE 
WIRE 
BEST BY EVERY TEST 
Dubbed by leading users 
Plain talk and long dis- 
tance wire because of its 


superior quality 


WRITE FOR FREE SAMPLE AND MAKE 
COMPARISON—BE CONVINCED 


Handled by Leading Supply Houses 
or Sold Direct. 






The National Conduit & Cable Co. 


EXECUTIVE OFFICES 








41 Park Row, New York, N.Y. 


Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 

For Power, Telephone and Telegraph 








Indiana Steel A Wire (0. 


MUNCIE -INDIANA 








PHILADELPHIA CHICAGO 


SAN FRANCISCO 


BOSTON 
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We are producers and 
shippers, and carry large 


stocks of Cedar Poles at Cg 
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Pittsburg & Lake Superior Iron Company 


NATI 


Escanaba, Michigan 


Successors to the Cedar Department of the 
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You Want in a Few Seconds. 


Under the old way of sending messages by a messen- 
ger boy, the minute hand, and even the hour hand of 
the clock used to crawl around before the message was 
delivered. And then perhaps the news had become 
“stale.” With a STROMBERG-CARLSON 
Mine-A-Phone System you can measure time by seconds. 
While the clock is ticking a few times you can call up 
the man you want, talk to him personally and ring off. Or 
the men in any part of the mine can call you up instantly, 
the instant anything important happens. 





Time by Seconds Where it Formerly Took Minutes 


Message is Never as Satisfactory as a Directly Spoken One. 
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Mine-A-Phones Installed You Can Count 


and Hours —and a Carried 
Speak to the Man 


Remember this—when you have decided to install a 
Mine-A-Phone System— that experience 1s better than 
experiment, and that it will pay you well to buy pioneer 
telephone equipments that for over ten years have found 
their way into thousands of the largest mines the world 
over, where they have won the ap prov al of the world’s 
foremost mining engineers. he STROMBERG- 
CARLSON Mine-A-Phone is the pet iron clad, prac- 
tical mine telephone that is water-proof and acid-proof. 
The handle lever, which fastens with a pin, is standard 
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but is interchangeable with a spring snap lock using keys. 
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